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The selected remedial action for the northern portion of the site includes treatment of 
soil with VOC soil gas levels greater than 1 ug/kg using soil vapor extraction (SVE); and 
ground water pumping and treatment using air stripping, liquid phase granular activated 
carbon, and granular activated carbon polishing on the air emissions, followed by 
reinjection or discharge of treated ground water to the municipal water system. Remedial 
activities for the southern portion of the site include treatment of 284,100 square yards 
of vee-contaminated soil using SVE; and ground water pumping and treatment using air 
stripping and wellhead treatment, followed by discharge to the municipal water system. 
The estimated present worth cost for this remedial action ranges between $30,227,000 and 
S31,693,000. O&M costs will be determined during the remedial design. 
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DECLARATION FOR THE RECORD OF DECISION 

Phoenix-Goodyear Airport (PGA) Superfund site, Goodyear, 
Arizona. 

PURPOSE 

In accordance with the National Contingency Plan, the Com
prehensive Environmental Response, Compensation and Liabil
ity Act of 1980 (CERCLA), and the Superfund Amendment and 
Reauthorization Act of 1986 (SARA), potential remedial 
actions have been developed and evaluated for the PGA site. 
This decision document represents the U.S. Environmental 
Protection Agency's (EPA) preferred final remedy and reme
dial actions for the entire site. A Record of Decision for 
the Section 16 Operable Unit (OU) addressing groundwater 
contamination in Subunit A of the Upper Alluvial Unit (see 
Figure 2-1) within Section 16 was signed in September 1987. 
The Section 16 OU Record of Decision is consistent with the 
selected remedial actions represented in this Record of 
Decision. The Arizona Department of Environmental Quality 
and the Arizona Department of Water Resources concur with 
these selected final remedies. 

BASIS 

This decision is based on the administrative record for the 
PGA site, which includes the results of the Remedial Inves
tigation (Rl) conducted by EPA, Unidynamics Phoenix, Inc. 
(UPI), and the Goodyear Tire and Rubber Company, and the 
Feasibility Study (FS) conducted by EPA and UP!. Appendix A 
identifies all the items contained in the Administrative 
Record upon which the selection of the preferred remedial 
actions are based. 

DESCRIPTION 

The PGA site is located approximately 17 miles west of 
Phoenix, Arizona, in the western part of the Salt River 
Valley. The site covers a total area of about 35 square 
miles (Figure 1-1). Except for the airport, which is owned 
by the City of Phoenix, the PGA site lies almost entirely 
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within the City of Goodyear. The City of Avondale occupies 
about 2 square miles along the eastern border of the site. 
Current land uses consist predominantly of agriculture, but 
also include residential and industrial. Future land uses 
are predicted to become more residential. The combined 
population of the area was 30,000 people in 1985. The City 
of Goodyear expects to grow at a rapid pace, exceeding 
140,000 people within the boundary of the PGA site in 20 
years. Clusters of residential development are occurring 
west of the airport. 

PREFERRED PLAN AND RATIONALE 

A groundwater divide roughly follows the alignment of Yuma 
Road, effectively dividing the site into two distinct 
halves, north and south. UniDynamics Phoenix, Inc., under
took investigation of contamination in the north part of the 
site, while Goodyear Tire and Rubber Company and EPA com
pleted the investigation for the south portion of the site. 
The preferred plan of action and rationale were developed 
for each portion of the site. Remedial actions for Sub
unit A groundwater in the south portion of the site were 
developed during an operable unit feasibility study com
pleted in 1987. EPA selected extraction and treatment with 
air stripping as the preferred remedy. Goodyear Tire and 
Rubber Company is currently undertaking the design of the 
operable unit (aU) remedial action. The au remedial action 
is consistent with the preferred plan as stated below. 
Therefore, the au and the following remedies constitute the 
final remedy. 

Based on the PGA RI/FS, the preferred alternative for the 
south portion of the site consists of extraction and treat
ment of Subunit B/C groundwater, and soil vapor extraction 
for the vadose zone. 

o The groundwater alternative proposes the continued 
use of 20 existing wells for extraction and the 
addition of 3 more extraction wells. This alter
native, which includes air stripping without car
bon absorption, would result in reducing vac con
centrations in treated groundwater to levels equal 
to or less than Applicable or Relevant and 
Appropriate Requirements (ARARs). A central plant 
will be constructed to treat the water from all 
but one of the extraction wells. The remaining 
well will have treatment at the wellhead since it 
lies some distance from the airport. The treated 
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water will be provided to current users of the 
extraction wells, with the additional flow from 
the three new wells going to the City of Goodyear 
for municipal use. Total present worth cost for 
extraction and treatment is estimated at 
$9,160,000. 

o Soil vapor extraction (SVE) for the area 
containing 99 percent of the mass of contaminants. 
This area corresponds approximately to Target 
Area 2 in the RI/FS. Under this alternative, VOCs 
would be extracted through a system covering 
approximately 284,100 square yards. Pilot testing 
conducted at this area of the site indicates that 
soil vapor extraction is an effective means of 
removing VOC contamination from the unsaturated 
vadose zone, thereby removing a source of 
potential groundwater contamination. All SVE 
units will be equipped with emission controls. 
Costs for SVE are estimated to range from 
$3,904,000 for a phased implementation to 
$5,370,000 for a full-scale implementation. 

Based on the UPI RI/FS, the preferred alternatives for the 
northern portion of the site are the following: 

0 
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For· groundwater, pump and treat Subunit A and Sub
unit C to equal to or less than ARARs. Ground
water treatment will consist of air stripping, 
followed by liquid phase granular activated carbon 
with granular activated carbon polishing on the 
air emissions. The end use will consist of either 
reinjection (treated groundwater from Subun~t A) 
or incorporation into the community potable water 
supply (treated groundwater from Subunit C). The 
pumping rate for both subunits will be specified 
in the system design. 

If, in the implementation of the remedial action, 
EPA determines that air stripping cannot treat 
methyl ethyl ketone (MEK) to the level required by 
the ARARs, then hot air stripping and scale 
control methods will be employed unless EPA 
determines that the technology is impracticable. 
If the technology to treat MEK is impracticable, 
EPA will waive compliance with the MEK ARAR 
pursuant to CERCLA Section 12l(d)(4), and set an 
alternative limit that is protective of human 
health and the environment. 
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Total cost is estimated at $12,157,000 for the 
Subunit A alternative and $1,870,000 for the 
Subunit C alternative. 

o The soils will be treated with soil vapor extrac
tion with emission controls. The target area con
sists of the area where VOCs were detected in soil 
samples and the area where soil gas samples quan
tified VOCs greater than 1 pg/1. The area may be 
expanded or reduced to include removal of 99 per
cent of the contaminants. Excavation and 
treatment may be required to remove residual 
contamination where soil vapor extraction is not 
effective. This includes soils contaminated 

RD/185/025.50 

with MEK and acetone. 

SVE costs are estimated to be $3,136,000. Costs 
for excavation and treatment will depend on the 
volume requiring removal which will be decided 
once the effectiveness of the SVE is determined. 
A total unit eost for treatment and disposal is 
estimated to be $715 per cubic yard. 
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PECLAR.ATION 

The selected remedy for this Operable Unit is protective of human 
health and the environment, meets Federal and State requirements 
that are applicable or relevant and appropriate, and is cost
effective. This remedy satisfies the preference for treatment 
that reduces toxicity, mobility, or volume as a principal 
element. All substantive permit requirements will be met during 
the implementation of this remedial action. It is determined 
that the remedy for this Operable Unit uses permanent solutions 
and alternative treatment technologies to the maximum extent 
practicable. The Arizona Department of Environmental Quality and 
the Arizona Department of Water Resources have concurred with the 
remedy presented in this document. 

Because this remedy will not result in hazardous substances 
remaining onsite above health-based levels, the five-year 
facility review will not apply to this action after completion of 
the remedial action. 

Date IelW. McGovern 
~Regional Administrator 

Region IX 
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RECORD OF DECISION 
CONCURRENCE PAGE 

Site: Phoenix-Goodyear Airport Superfund Site, Goodyear, 
J\rizona 

The attached Record of Decision package for the Phoenix- Goodyear 
Airport SuperfunO Site, GooOyear, Arizona, has been reviewed, anO 
I concur with the contents. 

Date 

Date 

Date 

q )d ·8i 
Date 

Gail 
Offi 

kson, Director 

counsel 

H zar s Waste Management Division 
u.s. Environmental Protection 
Agency, Region IX 

~ Harry Seraydarian, Director 
~VWater Management Division 

u.s. Environmental Protection 
Agency, Region IX 

~avid P. How am , Director 
!)/Air Manageme vision 
- u.s. Environme al Protection 

Agency, Region IX 

~!!flo NraMCGee 
Assistant Regional Administrator 
Office of Policy anO Management 
u.s. Environmental Protection 
Agency, Region IX 
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1. SITE DESCRIPTION 

The Phoenix-Goodyear Airport (PGA) site covers a total area 
of about 35 square miles and is located about 17 miles due 
west of Phoenix, Arizona, in the western part of the Salt 
River Valley. Figure 1-1 illustrates the site location and 
site features. The City of Avondale occupies about 2 square 
miles along the eastern border of the site. Except for the 
airport, which is owned by the City of Phoenix, the 
remainder of the PGA site lies almost entirely within the 
City of Goodyear. The remaining land is presently used 
primarily for agriculture; however, residential development 
west of the airport is anticipated. The general area had a 
combined population of about 30,000 people in 1985. 

The two major surface-water drainages within the area are 
the Gila River to the south and the Agua Fria River to the 
east. The Gila River flows perennially due to releases from 
treatment plants. The Agua Fria River is dry most of the 
year with occasional flows resulting from releases from 
dams, irrigation tailwaters, or treatment plants. The Agua 
Fria River drains south into the Gila River, which then 
flows to the west. 

Drinking water supplies, industrial water supplies, and 
irrigation water come solely from groundwater that is pumped 
from the alluvial deposits of the western Salt River Valley 
underlying the entire area. 

The site contains the Loral Corporation facility (formerly 
owned by Goodyear Aerospace Corporation [GAC]), the Phoenix
Goodyear Airport (formerly operated by the U.S. Navy), and 
UniDynamics Phoenix, Inc. All of these facilities have been 
identified as sources of contamination at the PGA site. 

Figure 1-Z illustrates the chronology of the major activi
ties conducted at the PGA site and places in perspective the 
timing and relationship between the Section 16 Operable Unit 
(OU) Record of Decision and this Record of Decision for the 
site as a whole. 

A Record of Decision was approved for the Section 16 OU at 
the PGA site. The Section 16 OU addressed VOC-contaminated 
groundwater in Subunit A within Section 16. This Record of 
Decision addresses the vadose zone and remaining groundwater 
contamination for the entire site. 

The following problem areas were defined during the PGA 
Rl/FS: 

1-1 
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1. Vadose zone contamination with VOCs in the vicinity of 
the former GAC facility and the Phoenix-Goodyear Air
port 

2. Contamination of the Subunit B/C aquifer south of the 
groundwater divide 

3. Vadose zone contamination with VOCs at the UPI facil
ity 

4. VOC contamination of Subunit A onsite and downgradient 
of the UPI facility 

5. VOC contamination of the Subunit B/C aquifer onsite and 
downgradient of the UP! facility 

6. Limited chromium contamination of soil and groundwater 
in the GAC sludge drying beds and adjacent areas 

The PGA RI/FS describes these areas and problems in detail. 
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2. SITE HISTORY AND BACKGROUND 

SITE HISTORY 

In 1981, the Arizona Department of Health Services dis
covered that groundwater in the PGA area was contaminated 
with solvents and chromium. Additional sampling of wells in 
1982 and 1983 found 18 wells contaminated with trichloroeth
ylene (TCE). As a result, the EPA added the PGA site to the 
National Priorities List in September 1983. In 1984, EPA 
began a Remedial Investigation of the Litchfield Airport 
Area (presently known as the Phoenix-Goodyear Airport) to 
characterize the site, investigate the extent of the con
tamination, and identify the potential sources. 

Historical data indicate activities at three primary 
facilities contributed to the groundwater contamination at 
the PGA site: 

0 The former Goodyear Aerospace Corporation (GAC) 
facility owned by Goodyear Tire and Rubber, 
currently owned by Loral Corporation 

o The Litchfield Park Naval Air Facility, currently 
the. Phoenix-Goodyear Airport 

o UniDynamics Phoenix, Inc. (UPI) 

Historical data on waste handling at the former GAC 
facility, the airport, and the UPI facility can be found in 
the PGA Feasibility Study and the UniDynamics Phoenix, Inc., 
Feasibility Study, respectively. 

Sampling data for groundwater identified two major areas of 
contamination, a northern area and a southern area. 
UniDynamics Phoenix, Inc., operates an industrial facility 
north of the former GAC facility across Yuma Road. 
UniDynamics Phoenix, Inc., undertook the preparation of a 
Remedial Investigation/Feasibility Study (RI/FS) report on 
the contamination identified north of Yuma Road and proximal 
to its facility. The area south of Yuma Road was 
investigated by the EPA, Goodyear Tire and Rubber, and the 
Corps of Engineers on behalf of the Department of Defense 
and the U.S. Navy. Most of the contamination in the 
southern area of the site is concentrated within Section 16. 

This Record of Decision covers groundwater, with the 
exception of Subunit A water in the south portion, and soil 
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contamination, with the exception of the chromium
contaminated soils located in the sludge drying beds at the 
former GAC :. · ~ity. The Goodyear Tire and Rubber Company 
is performing a~ expedited response action under an 
Administrative Order on Consent for the chromium sludge 
beds. 

SITE CHARACTERIZATION 

The site is located in a region having a climate charac
terized by long, hot summers and short, mild winters. Rela
tive humidity is low, particularly during early summer, and 
the rainfall averages about 7.1 inches per year. The aver
age daily maximum temperature in July is 107°F, the average 
daily minimum temperature in January is 34°F, and the aver
age yearly temperature is 70°F. Temperatures vary between 
these extremes throughout the year. 

Groundwater is pumped from the alluvial deposits of the 
western Salt River Valley. These deposits consist of the 
Upper Alluvial Unit, the Middle Fine-Grained Unit, and the 
Lower Conglomerate Unit, as shown in Figure 2-1. The Upper 
Alluvial Unit has been further subdivided into Subunit A, 
from the surface to about 120 feet deep; Subunit B, from 
about 120 to 240 feet deep; and Subunit C, from about 240 to 
360 feet deep. Subunits A, B, and C are hydraulically 
connected. 

Most wells in the area pump water from a zone between 100 
and 600 feet deep. Depth to the water table has varied in 
the past, but recently has been measured between 40 and 
100 feet below the ground surface. Groundwater flows in the 
PGA area are divided at approximately Yuma Road. The north
ern area, in the vicinity of UPI, has groundwater flows to 
the north or northwest, and the southern area, in the vicin
ity of the airport and the former GAC facility, has ground
water flows to the southwest and west. 

In addition to the TCE and chromium mentioned earlier, 
several other compounds were found to contaminate the 
groundwater. Among these are perchloroethylene (PCE), 
1,1-dichloroethylene (1,1-DCE), chloroform, and carbon 
tetrachloride. Table 2-1 identifies the wells tested, 
concentrations detected, and the applicable Federal or State 
standards or other criteria. Figures 2-2 through 2-4 show 
well locations where organic compounds were detected above 
ARAR concentrations at the PGA site. The highest 
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' 

Table 2-1 J COMPARISON OF THE APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS 
AND OTHER CRITERlA TO GROUNDWATER DATA 

Well/ Present. Concentration ARAR• Other Criteria 
5:J!:1:tn ID WeU Use CS!!!!I!ound l:Uslll Exceeded Exceeded 

GRO!!HDW6D;R 

16EHW-l Monitoring Lead Hax-13 HCL, 5 pg/lb 

16EHW-2 Monitoring 1,1-Diehloroethylene Hax-9 HCL, 7 pg/1 ADHS action levelt 
Avg-<4 

Trichloroethylene Max-75 MCL, 5 pg/1 ADHS action level 
Avg-33 HCL, 5 pg/1 ADHS action level 

Lead Hax-14 MCL, 5 lJS/l 
Avg-7.8 HCL, 5 pg/1 

16EMW-3 Monitoring 1,1-Dichloroethylene Max-140 MCL, 7 lJS/ 1 ADHS action level 
Avg-126 HCL, 7 pg/1 ADHS action level 

Trichloroethylene Hax-490 MCL, 5 pg/1 ADBS action level 
Avg-342 HCL, 5 lJS/1 ADHS action level __,--

Chromium (total> Hax-513 MCL, 100 pg/14 HAr·-longer term/ 
70 kg, lifetime 

Avg-472 MCL, 100 pg/1 HA--longer term/ 
70 kg, lifet~ 

EHW-188 Monitoring Lead Hax-80 HCL, s lJS/l 
Avg-80 MCL, 5 lJS/ l 

EHW-18UC Monitoring Lead Max-80 MCL, 5 pg/l 
Avg-<53 HCL, s lJS/l 

EMW-198 Monitoring Lead Max-50 MCL, 5 ps/l 
Avs-<37 MCL, 5 pg/1 

EHW-19UC Monitoring Lead Hax-70 MCL, s lls/1 
Avg-<47 MCL, 5 pg/1 

EHW-19LC Monitoring Lead Max-50 MCL, 5 lJS/l 
Avg-<37 MCL, 5 pg/1 

1,2-Dichloro- Hax-1.4 ADHS action level 
propane Avg-1.4 ADHS action level 

Chlorofom Max-3.1 ADRS action level 
Avg-3.1 AD liS action level 

!MW-2012 Monitorin& Lead Max-80 MCL, s lJS/l 
Avs-<52 MCL, s lJS/ 1 

Silver Max-100 MCL, 50 pg/1 
Avs-100 MCL, 50 lJS/l 

!MW-ZOUC Monitoring Lead Hax-60 MCL, s Pall 
Avg-<42 MCL, 5 lJS/l 

EHW-20LC Monitoring Lead Max-50 MCL, 5 ps/1 
Avs-<37 HCL, 5 }18/1 

EHW-21UC Monitoriq Lead Max-50 MCL, s pg/1 
Avg-<33 HCL, 5 }18/1 

EHW-22LC Monitoring Lead Hax-50 HCL, 5 pg/1 
Avs-<37 HCL, 5 lJS/l 

EMW-27MF Monitorins Lead Max-70 MCL, 5 }lg/1 
Avg-<48 MCL, 5 pg/1 

Araenicc Hax-47 MCL, 5 pg/1 

!' 
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I 
j Table 2- I 

(continued) 

I 
Well/ Present Concentration ARAR8 Other Criteria 

Station 10 Well Use Compound <Uglll Exceeded Exceeded 

EHW-28B Monitoring Lead Max-170 HCL, 5 pg/1 
Avg-110 HCL, 5 pg/1 

( EHW-28UC Monitoring Lead Max-90 MCL, 5 pg/1 
Avg-<57 HCL, 5 pg/1 

EHW-28LC Monitoring Lead Hax-90 HCL, 5 pg/1 

I Avg-80 HCL, 5 pg/1 

16GHW-1 Monitoring Trichloroethylene Hax-41. 7 HCL, s pg/1 ADHS action level 
Avg-34 HCL, s }lS/1 ADHS action level 

1 Chromium (total) Hax-190 HCL, 100 pg/1 HA--lifeti.me 
Avg-150 MCL, 100 }.lg/1 

16GHW-2 Monitoring Carbon tetrachloride Max-5.1 MCLG, ADHS action 

t 
level 

Avg-<2 HCLG, ADHS action 
level 

Methylene chloride Hax-13.2 ADHS action level 
Avg-<6.8 ADHS action level 

Tricbloroethyleae Hax-24.9 HCL, s pg/1 ADHS action level 
Avg-21 HCL, 5 pg/1 ADRS action Level 

Lead Hax-18 HCL, 5 pg/1 

\ 
Avg-18 HCL, s }lS/1 

16GHW-3 Monitoring 1,1-Dichloroethylene Hax-12.8 HCL, 7 pg/1 ADHS action level 
Avg-10.8 HCL, 7 pg/1 ADHS action level 

Carbon tetrachloride Max-5.1 MCLG, ADHS action 
level 

Avg-3.5 HCLG, ADHS action 
level 

Trichloroethylene Hax-155 HCL, 5 pg/1 ADHS action level 
Avg-102.7 MCL, s pg/1 ADHS action level 

Chromium (total) Max-1,340 HCL, 100 pg/ 1 BA--langer term/ 
10 ltg - 70 ltg, 
l1fet1Jne 

Avg-977 MCL, 100 pg/1 HA--longer term/ 
10 ltg ' 70 kg, 
lifetime 

16GHW-3 Selenium Max-18 HCL, 10 pg/lr 
Avg-16. 7 HCL, 10 pg/1 

9UHW-1,2,3,4 Monitoring Trichloroethylene Hax-350,000 MCL, s pg/1 ADRS action level 
Avg-<66,662 HCL, s pg/1 ADHS action level 

Total Xylene a Kax-8,800 HA--10-day/10 kg, 
Avg-8,800 longer term/ 10 'kg, 

lifetime 
Lead Max-20 MCL, s pg/1 

Avg-<7.2 MCL, s pg/1 

9UHW-4 Monitoring Methyl ethyl ketone Hax-11,000 ADHS action level 
Avg-11,000 ADHS action level 

9UHW-S Monitoring Trichloroethylene Hax-3.3 MCLG 

I 
Avg-<1.4 MCLG 

Lead Max-20 HCL, s pg/1 
Avg-<8.7 HCL, s pg/1 
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l 
Table 2-l 
(con~inued) 

Well/ Pre a en~ Concen~ration ARAR8 Other Criteria 
Stat!on ID WeU Uae Com2ound ll!Bl 12 E3ceeded Exceeded 

9UMW-6 Monitoring Trichloroethylene Hax-6.5 MCL, 5 pg/1 ADHS act ion Level 
Avg-4.2 HCLG 

Lead Max-10 MCL, 5 pg/1 
Avg-<6.3 HCL, 5 pg/1 

911MW-7,8,9 Monitoring Trichloroethylene Max-140,000 HCL, 5 pg/1 ADHS action level 
Avg-23,744 MCL, 5 Jlg/1 ADHS action level 

9UHW-8 Monitoring Muhyl ethyl ketone Max-900 ADHS action level 
Avg-900 ADHS action level 

9UHW-11 Monitoring Lead Max-60 MCL, 5 lJ8/l 
Avg-45 HCL, 5 lJ8/l 

Selenium Max-80 MCL 
Avg-<52.5 HCL 

911MW-12 Monitoring Lead Max-40 HCL, 5 )lg/l ---Avg-30 MCL, 5 )lg/l 

Trichloroethylene Hax-450 HCL, 5 pg/1 ADRS action level 
Avg-<288 MCL, 5 pg/ 1 ADHS action level 

9UHW-13 Moni~oring 1,2-Dichloroethane Max-2.9 ADHS action letel 
Avg-2.9 ADHS action level 

Chloroform Hax-5.9 ADHS action level 
Avg-5.9 ADHS action level 

Methylene Chloride Max-19 ADHS action level 
Avg-19 ADHS action level 

Selenium Hax-80 MCL 
Avg-<52.5 MCL 

9UHW-l4 Monitoring Lead Max-20 MCL, 5 pg/1 
Avg-<12.5 HCL, 5 ).lg/1 

9UHW-15 Monitoring Trichloroethylene Hax-200 HCL, 5 }lg/1 ADHS action level 
Avg-102 HCL, 5 Jlg/1 ADHS action level 

GAC 12 Induatrial Trichloroethylene Hax-16 MCL, 5 lls/1 ADBS action level 
Avg-9.8 MCL, 5 }lg/1 ADHS action level 

CAC 13 Industrial Trichloroethylene Max-110 MCL, 5 Jlg/1 ADHS action level 
Avs-44 MCL, 5 )lg/1 ADHS action level 

CAC 13 Chromium (total) Max-170 MCL, 100 }lg/1 
Avg-170 MCL, 100 }lg/1 

GAC 14 Fire Trichloroethylene Hax-45 HCL, 5 pg/1 ADBS action level 
Avg-12 MCL, 5 ).lg/1 ADHS action level 

PLA 12 Irrigation Trichloroethylene Hax-36 MCL, 5 }1g/l ADRS action level 
Avg-12.4 MCL, 5 Jlg/1 ADBS action level 

PLA 13 Not in uae Trichloroethylene Hax-310 MCL, 5 Jlg/1 A.DHS action level 
Avg-256 HCL, 5 Jl3/l A.DBS action level 

PLA 14 Not in use Araenic M&x-96 MCL, 5 Jlg/1 HA--all categoriea 
Avg-96 MCL, 5 }1g/l 

CF I4A Irriga~ion Trichloroe~hylene Max-22 MCL, s pg/1 ADBS action level 
Avg-10.5 ttCL, 5 }1g/l A.DHS action level 

2-6 
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Well/ Present 
StatiQn IP Well Use Compound 

COC #1,2,3,6 Municipal Lead 

Trichloroethylene 

COG 110 Municipal Lead 

coniR Irrigation Trichloroethylene 

DOHEST 13 Domestic Trichloroethylene 

PHILLIPS Irrigation Trichloroethylene 

PLUMB Domestic Trichloroethylene 

R.WOODl Irrigation Trichloroethylene 

R.WOOD2 Irrigation Trichloroethylene 

R5.6W3.5 Irrigation Trichloroethylene 

UYNE'R2 Irrigation Trichloroethylene 

RECHET2 Industrial Trichloroethylene 

S.SHITH2 Irrigation Trichloroethylene 

SHAWVER Domestic Trichloroethylene 

Table 2-l 
(continued) 

Concentration ARAR8 

CUg/1> Exceeded 

Kax-24 HCL, 5 pg/1 
Avg-<13 HCL, 5 pg/1 

Hax-6.8 
Avg-<1.5 

Hax-102 
Avg-102 

Hax-4.5 
Avg-3.3 

Hax-2.3 
Avg-2.3 

Kax-12 
Avg-10.3 

Hax-3 
Avg-3 

Hax-3 
Avg-2.5 

Hax-2 
Avg-<1. 3 

Hax-1.7 
Avg-<1.1 

Hax-3 
Avg-3 

Max-6 
Avg-4.4 

Kax-3 
Avg-2 

Hax-3 
Avg-3 

HCL, 5 JlB/1 

KCL, 5 pg/1 
HCL, 5 JlB/l 

HCL, 5 JlB/1 
HCL, 5 JlB/1 

KCL, 5 pg/1 

Other Criteria 
Exceeded 

ADHS action level 
HCLG 

HCLG 
HCLG 

KCLG 
MCLG 

ADHS action level 
ADHS action level 

KCLG 

HCLG 
KCLG 

HCLG 
HCLG 

HCLG 
HCLG 

HCLG 
HCLG 

ADHS action level 
HCLG 

HCLG 
HCLG 

HCLG 
HCLG 

8 ARAR•Appllcabl« or relevant and appropriak requlrenwnls. 
bSH t:.S. EPA. 1911. The MCL for leed Is proposoed al 5 PI"L This proposed 1&andanl was tl5ed ln dais •~ 
CADHS Kllon leni"'Aiizona Department ar Heallh Sel"\'k:es acllon lnel 
dSH t:.S. EPA. 1919. The MCL for chromlam (lolal) Is propa5ed al 100 p~ This propa5ed 1&.anclard wu .-din this analysis. 
eHA=Heallh ach-lsory. 
fTiw clll'ftnl MCL ror :.elenlum Is 10 p~ TM propa5ed MCL Is 50 lJr/1 (IH t:.S. EPA. 1919). 

Notes: 

MCL Maximum contaminant level. 
MCLG • Maximum contaminant level goal. 
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contaminations levels are found in Subunit A, which is the 
shallower water-bearing zone, and migrates to the Subunit 
B/C zone. 

Several organic and inorganic contaminants were detected in 
the soils at the site. Chromium, cadmium, aluminum, copper, 
TCE, and PCE were detected at concentrations exceeding the 
ADHS health-based cleanup levels. Table 2-2 includes the 
locations where ADHS levels were exceeded in soil samples. 
In addition, concentrations of methyl ethyl ketone and ace
tone were detected as high as 659 mg/kg and 888 mg/kg, 
respectively, in the northern portion of the site. 
Table 2-2 also includes contaminants detected in air samples 
which exceeded the ADHS guidelines. Carbon tetrachloride, 
benzene, TCE, and PCE exceeded the ADHS guidelines in air 
samples. 

EXPOSURES 

ENVIRONMENTAL RECEPTORS 

Within the PGA site, there are no unique habitats nor any 
threatened or endangered species. Native vegetation at the 
site is sparse. However, located immediately south of the 
site, the lower Gila River represents the important riparian 
habitat in southwestern Arizona. Species that inhabit or 
migrate through the area include four federally listed or 
endangered species: brown pelican (Pelecanus occidentalis), 
Yuma clapper rail (Rallus longirostris yumanensis), 
peregrine falcon (Falco peregrinus), and the bald eagle 
(Haliaeetus leucocephalus). 

The PGA area, particularly near the Gila River, supports 
viable hunting populations of mourning dove, white-winged 
dove, Gambel's quail, and various waterfowl. The area is 
especially popular for dove hunting and is known to support 
one of the largest breeding dove colonies in the Southwest. 

POPULATION CHARACTERISTICS/RECEPTORS 

In 1985, the combined population of the Goodyear and 
Avondale area was 30,000. The City of Goodyear has stated 
in its general plan that the city expects to grow at a rapid 
pace, exceeding 140,000 people within 20 years. However, 
this may overestimate actual population growth. 

Municipal wells contaminated above Federal and State 
standards have been taken out of service. All drinking 
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Table 2-2 
COMPARISON OF THE APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS 

AND OTHER CRITERlA TO SOIL AND AIR DATA 

M&xi.mum 
Concentration ARAR• Other Criteria 

Sgh No. tosauon C2J!mound !mglkgl Exceeded Exceeded 

~ 

All Teat Pita Former GAC Sludse Aluminum 16,410 ADHS Action Levelb 
Drying Beda; Back-
sround S11111ple 
Locationa 

All T .. t Pitl Former GAC Sludge Cadmium 20.3 ADHS Action Level 
Dryin& Beda 

Teat Pit 0120 lacks round- Cadmium 1.2 ADHS Action Level 
Agricultural 

Teat Pit 0606 Former GAC Sludse Copper 303 ADHS Action Level 
Drying Bed 

All Teat Pitl Former CAC Sluds• Chromiwn 29,461 ADHS Action Level 
Drying lada ---

16-GI-2 Former GAC Facility Chromium 3,400 ADHS Cleanup Level 

16-EP-4 Airport Drain Aluminum 28,905 ADBS Cleanup Level 
Ditch Near 
Outfall 001 

20-EB-6 Marah Area South Aluminum 24,300 ADHS Cleanup Level 
of U.S. 85 

16-CB-4 Hear Former CAC Copper 317 ADHS Cleanup Level 
Sewer line 

AC-2 Airport TCE 1.4 ADHS Cleanup Level 

AC-4 Airport TC£ 0.46 ADHS Cleanup Level 

0903 Airport TC£ 2.51 ADBS Cleanup Level 

0908 Airport TCE 0.53 ADHS Cleanup Level 

0909 Airport TCE 0.338 ADHS Cleanup Level 

0902 Airport TCE 2.27 ADBS Cleanup Level 

0910 Airport TCE 0.45 ADHS Cleanup Level 

16-GB-1 Former GAC PCE 0.150 ADHS Cleanup Level 
Facility 

03A Wuu Facility 3, TCE 2.31 ADRS Cleanup Level I 

UniDynalllica 
I 

lOA Waste Facility 10, TCE 1. 28 ADHS Cleanup Level 
UniDynamica 

12B Waate Facility 12, TCE 0.937 ADHS Cleanup Level 
UniDynamtca 

01A Wane Facility 1, TCE 860 ADHS Cleanup Level 
UniDynam1cs 

04A \Jaste Facility 4. TC£ 0.415 ADHS Cleanup Level 
1Dynamics 
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Sample No. 

All Surface/ 
Breathing Zone 

T-0915; Surface 

T -0902; Surface 

B02; Surface 

Location 

All Locations 

Former GAC 
Facility 

Former GAC 
Facility 

Upwind 

Table 2-2 
(continued) 

Cornpound 

Carbon 
Tetra
chloride; 
Benzene 

PCE 

TCE 

PCE 

Haximwn 
Concentration 

Cmg/kgl 

12.8 pg/m3 

2.4 P~mJ 

3-0 pg/ml 

aARAR•Appllc:ablt< or rekvant and appropriak requiremcnl.s. 
bADHS action k•~I=Artzona Dtpartmcnl or H~alth MrvkH action k•~l 
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Other Criteria 
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water wells currently in use for municipal supply meet 
applicable Federal and State health standards. However, 
future population growth will result in greater usage of 
groundwater resources, particularly in the contaminated 
areas. Use of the groundwater, and development of the sur
rounding areas, may result in potential exposures to con
taminants through the means described in Figure 2-5, if no 
action is taken at this site and contamination migrates to 
areas that contribute to municipal groundwater supply. 

TOXICITY 

General information describing the toxicity of compounds 
identified at the PGA site is provided in the PGA RI/FS. 
Compounds discussed here include those that are considered 
to be the most significant site contaminants. The general 
toxicity characteristics are described for both the organic 
and inorganic contaminants. 

ORGANIC COMPOUNDS 

This group of compounds includes most of the contaminants 
identified at the PGA site. Several of these compounds-
carbon tetrachloride, chloroform, 1,1,1-trichloroethane, 
PCE, and TCE--may produce liver injury. Carbon tetrachlor
ide and chloroform have more serious effects on the liver 
than TCE and PCE (Doull et al., 1980). Carbon tetrachlor
ide, chloroform, PCE, and TCE have been classified by the 
EPA Carcinogen Assessment Group (CAG) as probable human 
carcinogens (Group B2) via ingestion (U.S. EPA, 1989). 

Exposures to the above compounds through inhalation may 
result in central nervous system depression, including anes
thesia. Trichloroethylene has been used as an anesthetic 
(National Research Council [NRC], 1977). Other effects may 
include irritation of the mucous membranes of the nose and 
throat and irritation to the eyes (NRC, 1980). Trichloro
ethylene and PCE are also classified as probable human car
cinogens by CAG via the inhalation route (U.S. EPA, 1989). 

1,1-Dichloroethylene and trans-1,2-dichloroethylene exhibit 
similar toxic effects to humans through inhalation and 
ingestion exposures. These compounds have anesthetic 
properties, and exposures to high concentrations may cause 
nausea and vomiting (U.S. EPA, 1985a). The CAG has 
classified 1,1-DCE as a possible human carcinogen (Group C) 
for both inhalation and ingestion exposure routes (U.S. EPA, 
1989). 
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INORGANIC COMPOUNDS 

This group of compounds includes metals. Some of the inor
ganic compounds detected at the PGA site, such as chromium, 
are much more toxic than others. 

Chromium has been identified in some water samples taken 
from the site in both the trivalent and hexavalent states. 
Chromium compounds in the trivalent (+3) state are of a low 
order of toxicity. In the hexavalent (+6) state, chromium 
compounds are irritants and corrosive and can enter the body 
by ingestion, inhalation, and through the skin (Sittig, 
1981). Hexavalent chromium may cause liver and kidney dam
age, internal bleeding, and respiratory disorders (U.S. EPA, 
1985b). Hexavalent chromium has been designated by the CAG 
as a human carcinogen (Group A) via the inhalation route 
(U.S. EPA, 1989). 

Risk is a function of both exposure and toxicity. At pres
ent, the exposure to contaminated groundwater is limited, 
and the population and environment are not in any immediate 
danger. However, future use of contaminated groundwater 
will result in increased risks as shown in Table 2-3. 

The risk associated with exposures to contaminated 
groundwater through drinking water ingestion, particularly 
for future use scenarios, is an estimated excess lifetime 
cancer risk. The overall future residential risk resulting 
from groundwater exposure could be as much as 4 x 10"3 to 9 x 
10~ based on the maximum-reported and average concentrations 
of carcinogens detected in groundwater at the site. For the 
northern portion of the site, the estimated excess lifetime 
cancer risk could go as high as 1 x 10·l (one excess lifetime 
cancer occurrence per 10 people exposed over the course of a 
70-year lifetime) based on the maximum reported TCE con
centration in groundwater at the UniDynamics facility. For 
the southern portion of the site, the estimated excess life
time cancer risk as a result of groundwater ingestion could 
go as high as 1 x 10~ (one excess lifetime cancer occurrence 
per 10,000 people exposed over the course of a 70-year life
time) based on the maximum reported TCE concentration in 
groundwater. Also for the southern portion of the site, the 
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Table 2-3 

SUHHARY OF EXPOSURE ROUTES AND RISKS 

Medium 

Groundwater 

1\.J 
I 

...... 
-.J 

Exposure Setting 

Residential--Current and 

Residential--Potential 
Use Only 

Exposure Risk 

Ingestion 
Potent tal Uses 

Inhalation 

Ingestion 

tify estimated risks, there ia an estimated excess lifetime cancer 

RDD/R80/011.50-l 

Results 

o For the Goodyear municipal wells (COG II, 2, 3, and 6) there is an 
estimated excess lifetime cancer risk of 2 x 10~ baaed on the 
maximum trichloroethylene concentration for these wells. There is 
no identified ingestion risk due to noncarcinogena. 

o For the private domestic wells PLUHB, SHAWVER, and DOHEST3, the risk 
due to trichloroethylene contamination of these wells can only be 
expressed qualitatively because fewer than three samples were 
collected from each well. A carcinogenic health risk may be present; 
however, the exact nature of the risk cannot be identified. There is 
no identified ingestion risk due to noncarcinogens from these wells. 

o The risk from inhalation of volatiles released from the groundwater 
in the course of in-home uses euch as cooking, bathing, etc., ca~not 
be quantified. However, it should be recognized that this exposure 
could contribute to the overall risk from the use of contaminated 
groundwater. 

o The estimated excess lifetlme cancer risk from ingestion of ground 
water from the Unidynamics' monitoring wells presents the moat 
ai~nificant risk values for the site that could be as much as 1 x 
10" baaed on the maximum concentration of trichloroethylene. 

0 

0 

0 

There is no identified ingestion risk due to noncarcinogens from these 
wells • 

The GAC monitoring wells follow with estimated excess lifetime 
cancer risks that could be as high as 2 x 10'5 for carbon 
tetrachloride, 3 x 10·5 for chloroform, and 5 x 10·5 for trichloroethy
lene, all baaed on the max~ concentration of each constituent 
from the three wells. The daily intake of chromium in groundwater 
exceeded the AIC, RfD, and/or AlS value for ingestion exposures 
baaed on concentrations in 16GHW-1 and 16GHW-3. For other non 
carcinogens evaluated, there does not appear to be an ingestion 
risk baaed on the limited available data. 

For the EPA monitoring vella for which enough data exist to quanUse 

risk that could be as high aa I x 10~ for trichloroethylene, baaed 
on ita maximum concentration, due to exposure through ingestion of 
groundwater. The daily intake of chromium in groundwater exceeded 
the AIC, RfD, and/or AIS value for ingestion exposures based on con 
centrationa in l6EHW-3. For other noncarcinogens evaluated there 
doea not appear to be an ingestion risk based on the limited avail 
able data. 

For EPA Phase II monitoring vella, groundwater data are limited to 
two or three sampling rounds; therefore, risks were described qualita
tively. All of these wells exhibited lead concentrations that 
exceed~d the current or proposed HCL. 
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Hedium 

Groundlolater 
(cont 'd) 

Air 

ROD/R80/011,50-2 

Exposure Setting 

Occupational--Current and 
Potential Uaea 

Exposure Risk 

Inhalation 

--

Table 2-l 
(cant inued) 

0 

Results 

Other welh in the •rea that presented an estimated excess life-
t iJDe cancer riak due to trichloroethylene include the following: 

GAC ll: l X 1o·5 baaed on the maxiJDulll concentration 
GAC 14: I X lo·5 baaed on the maxlmwa concentration 
PLA 12: I X 1o·5 baeed on the maxi.mwD concentration 
PLA ll: 1 X 10-4 based on the maxi.mwD concentration 

There was also an e8timated exceea lifetime cancer risk that could 
be aa much ae 6 x 1o·l for COG 15 (fire control well) due to the 
maxUDum concentration of arsenic. There ia no identified ingestion 
risk due to noncarcinogen• fras the•• well•. 

o The ri•k from inhalation of volatile• released from the groundwater 
in the cour•e of in-home uae• such a• cooking, bathing, etc., cannot 
be quantified. However, it •hould be recognized that thi• exposure 
could contribute to the overall risk from the u•e of contaminated 
groundwater. 

o Saeed on inhalation of volatiles emitted from the onsite soil and 
an 8-hour exposure period, the estimated excess lifetime cancer 
risk for all compounds with a cancer potency factor for inhalation 
exposure• considered could be as much a• 1 x 10-4 to 2 x 10·5• 
There il no known inhalation risk aa a result of inhalation 
exposure to the noncarcinogen• considered in the evaluation. 

_ ......... 
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daily intake of chromium in groundwater exceeded the 
acceptable intake-chronic, the reference dose, and/or the 
acceptable intake-subchronic values for ingestion exposures, 
assuming chromium is in the hexavalent species. 

The Arizona Department of Water Resources (ADWR} used a 
groundwater model to predict the effect on TCE 
concentrations based on a number of scenarios under the no 
action alternative. These scenarios, or base cases, are: 

0 Base Case !--Continued agricultural pumpage at 
1985 levels in addition to full implementation of 
City of Goodyear proposed wells. Section 16 
Operable Unit not incorporated. 

o Base Case 2--Pumpage and recharge assumed to 
remain constant at 1985 rates over modeling run. 
Section 16 Operable Unit incorporated. 

o Base Case 3--Phase in City of Goodyear's projected 
production wells per the City of Goodyear's Water 
Master Plan. Phase out agricultural pumpage and 
recharge. Section 16 Operable Unit incorporated. 

Trichloroethylene (TCE) concentrations were estimated for 
areas adjacent to selected municipal wells using the ADWR 
model. Table 2-4 presents the estimated TCE concentrations 
and the associated excess lifetime cancer risks as a result 
of ingestion of groundwater with the respective TCE 
concentration. 

The estimated excess lifetime cancer risk as a result of TCE 
exposure through ingestion given the assumptions defined 
above could be as much as 3 x 10~ for the highest estimated 
concentration. 

This particular evaluation does not consider the effect of 
exposure to other contaminants detected in groundwater at 
the PGA site and therefore may underestimate the total risk. 
This assessment also only considers exposures through inges
tion; however, additional exposures may be anticipated 
through inhalation of volatiles as a result of in-home uses 
of groundwater and exposures through dermal contact with the 
contaminated groundwater. 

For the southern portion of the site, the inhalation risk to 
onsite workers as a result of volatile emissions from soil 
could be as much as 1 x 10~ to 2 x 10~ (8-hour exposure) 
based on all volatile compounds detected with a cancer 
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Table 2-4 
ESTIMATED EXCESS LIFETIME CANCER RISK DUE TO TCE EXPOSURE 

BASED ON IMPLEMENTING THE NO ACTION ALTERNATIVE• 

Estimated EstiJnated Estimated 
Baae Caae t Exc:eaa Base Case 2 Excess Base Case 3 Excess 

TCE Cone:. Lifetime TCE Cone. LifetiJDe TCE Cone:. Lifetime 
Well 1~ u~slll Cags;1r R!skb I:YBlll Cancer Riakb a~slll Cancer Riskb 

COS School 0 --c 0 0 
Diat ric:t 

COG 2 <t <3 X to·7 <t <3 X to·7 <t <) X t o·7 

COG 3 0 0 0 
COG 8 <1 <3 x to·7 <t <3 I[ to·7 <t <) X 1o·7 

COG 11 10.5 3 X 10~ 4.0 1 X to~ 11 ) X to-' 
0 COG PW 1 0 

COG PW 2 <1.0 <3 X 10"7 <1.0 <J x to·7 

COG PW 3 1.7 5 X t0"7 <1.0 <) X to·7 

COG PW 4 <1.0 <3 X to•? <1.0 <3 X to·7 

COG PW 5 <1.0 <3 X 10"7 <1.0 <) X to·7 

COG PW 6 3.4 1 x to-' 1.9 6 X 10-6 

COG PW 7 <1.0 <3 x to·7 <1.0 <3 X to·7 

1 Baaed oa tbe level of TC& (P&/1 r ... iDiD& in croundwater adjacent to selected municipal vella. 

b laeed oa the folloviD& aaeu.ptioaa: 2 t/day intaket 70 kc bodyweicbtl 70-year exposure duratiODI 
LAWI • 0.029 1/kc/day. 

c -- • Data aot available. 

potency factor for inhalation. Likewise, based on air sam
ples collected in upwind areas, the inhalation risk to 
onsite workers could be as much as 2 x 10·5 based on an 8-
hour daily exposure over the course of a work lifetime. 

More information on health effects associated with contami
nants found at the PGA site can be found in Appendix R of 
the PGA RI/FS Report. 

CLEANUP LEVELS AND 
APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS CARARsl 

As part of the final remedy, EPA is setting cleanup levels 
for the soils and groundwater at the PGA site. Cleanup 
levels are set by considering the statutory factors set 
forth in CERCLA Section 121. In particular, determining 
cleanup levels requires compliance with CERCLA Section 
121(d). This requires, at a minimum, that the remedial 
action "attain a degree of cleanup ••• which assures protec
tion of human health and the environment •••• " CERCLA Section 
l21(d)(1). Moreover, cleanup standards must comply with 
standards under Federal environmental laws and more 
stringent, promulgated standards under State laws which are 
"legally applicable ••• (or are) relevant and appropriate 
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under the circumstances .••. " CERCLA Section 12l(d)(2). 
Applicable or relevant and appropriate requirements (ARARs) 
may be waived at the discretion of EPA if criteria set forth 
in CERCLA Section 12l(d)(4) are met. 

For this remedial action, it is appropriate to set cleanup 
levels for soils and groundwater. For groundwater, EPA 
performed independent analyses of appropriate cleanup level 
for Subunit A and Subunit B/C because of different, site
specific, groundwater quality concerns. 

Soils 

EPA has identified no chemical-specific ARARs defining 
cleanup levels for soils at either the northern or southern 
portions of the site. EPA is setting its cleanup level for 
soils based on the need to protect human health and the 
environment from the contamination of groundwater (both 
Subunits A and B/C) which would result without a cleanup of 
soils. 

EPA's soil cleanup standard for volatile organic compounds 
is to remove those contaminants from the soil until EPA is 
convinced the levels remaining will not cause or contribute 
to the contamination of groundwater in levels in excess of 
the cleanup standards for groundwater discussed below. The 
volume of contaminants to remain in the soil will be deter
mined using a decision-tree that was developed by the PGA 
Committee members. This decision-tree will be used in the 
implementation of the remedial action. 

For chromium and other metal contamination in the sludge 
pits on the southern portion of the PGA site, EPA will set 
final cleanup levels through an administrative order to 
Goodyear Tire and Rubber Company. This order will require 
Goodyear to remove metals to level sufficient to ensure that 
the soils will not be a source of contamination to the 
groundwater in excess of the cleanup standards for ground
water discussed below. 

Groundwater 

For both Subunits A and B/C of the PGA site, EPA is 
establishing cleanup levels as set forth in Table 2-5. 

These cleanup levels are to be met throughout the aquifer. 
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Table 2-5 
LEGALLY APPLICABLE 

STATE AND FEDERAL REQUIREMENTS AND OTHER CRITERIA 
FOR GROUNDWATER 

(Concentration& in pg/1) 

Other Criteria 
ADEQ 

Legally 
Applicable 

SDWA 
MCL 

AWQC--Qrinking Water Only Action Level 
Toxicity Cancer 10~ Risk Water Compound 

1,1-Dichloroethylene 
1,2-Dichloropropane 
Chlorofona 
Toluene 
Trichloroethylene 
Trichlorofluoromethane 
Carbon Tetrachloride 
Methylene Chloride 
Methyl Ethyl letona 
Xylene a 
AntiJDony 
Arsenic 
Bariwa 
Beryllium 
Cadmium 
Chromium 
Lead 
Mercury 
Nickel 
Selenium 
Silver 
Zinc 

7 

100 

5 

5 

50 
I ,000 

10 
50 
50 

2 

10 
50 

15,000 

1.46 

10 
50 
50 
10 

15.4 
10 
50 

5,000 

0.033 

0.19 

2.8 

170 

0.0025 

0.0039 

Note&: ADEQ • Arizona Department of Environmental Qualit) 
AWQC • Ambient Water Quality Criteria; adjusted for consumption of 

drinking water only; fiah ingeation component removed (U.S. EPA, 1986). 
AWQC (10~) • The Ambient Water Quality Criteria resulting in a 10~ exceas 

lifetime cancer risk (U.S. EPA, 1986). 
HCL • Maximum Contaminant Level. 
HCLC • Maxtmuq Contaminant Level Coal. 
SDWA • Safe Drinktns Water Act, 40 CFR 141, November 15, 1985. 

Source: U.S. EPA, 1987. IRIS Databaee. 
Proposed HCLe - Federal Regieter, Hay 22, 1989. 

RDO/R76/009.50-I 
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1 
1 
3 

340 
5 
1 
5 
1 

170 
440 

Proposed 
HCL 

5 
200 

10,000 

5,000 
5,000 

5 
100 

5 

50 

Cleanup 
Level 

7 
1 

100 
340 

5 
1 
5 
1 

1.70 
440 

l. 46 
50 

1,00~ 

0.0039 
10 
50 
50 

2 
15.4 

10 
50 

5,000 

-
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Subunit B/C 

Subunit B/C is a potential source of drinking water, and 
therefore it is relevant and appropriate to use maximum con
taminant levels (MCLs) set pursuant to the Safe Drinking 
Water Act as cleanup levels for contaminants covered by 
MCLs. This approach is consistent with Arizona law 
(discussed in more detail below) which establishes the MCLs 
are to be used as aquifer water quality standards as part of 
the process for defining aquifer cleanup levels. Health
based levels are designed as cleanup levels where they are 
more stringent than MCLs or where no MCL exists for a con
taminant. 

Subunit A 

Subunit A is not a potential source of drinking water as 
defined by the Safe Drinking Water Act and EPA's Groundwater 
Protection Strategy because of its elevated levels of total 
dissolved solids and nitrates. Because of this, the Safe 
Drinking Water Act is not a basis for cleanup levels in 
Subunit A. EPA's determination of cleanup levels in Subunit 
A is based on the statutory requirement that cleanup levels 
protect human health and the environment, RCRA corrective 
action requirements, and Arizona cleanup standards. Each of 
these criteria result in the cleanup levels in Table 2-5 
applying in Subunit A. As discussed below, further 
analysis, at least possibly, could result in some modifica
tion to EPA's determination of cleanup levels based on the 
above three criteria. In such event, in setting cleanup 
levels, EPA would also consider the statutory preference for 
treatment remedies which permanently and significantly 
reduce the volume, toxicity, or mobility of contaminants. 

Protection of Subunit B/C 

The cleanup levels in Table 2-5 for Subunit A are necessary 
to prevent the migration of contaminants to Subunit B/C at 
levels in excess of health-based levels and ARARs. 
UniDynamics, Inc., has contended that higher cleanup levels 
could be set for Subunit A while still protecting Subunit 
B/C. However, UniDynamics has not, to date, established a 
basis for any levels other than those set forth in 
Table 2-5. Should EPA determine that other levels are 
appropriate to protect Subunit B/C, EPA would consider 
revising the cleanup levels in the ROO. However, such a 
revision would have to be consistent with EPA's ARARs deter
minations discussed below. 
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RCRA Corrective Action 

RCRA's correctiv~ action requirements are relevant and 
appropriate to sc :ting the cleanup levels for Subunit A. 
Pursuant to RCRA ~~d ~~s implementing regulations, 
corrective action requires compliance with MCLs established 
pursuant to RCRA at the boundary of the unit. Where RCRA 
MCLs are not available, EPA applies Safe Drinking Water Act 
MCLs and health-based limits as the alternate concentration 
limit (ACL) for contaminants covered by those MCLs and 
health-based limits. In an appropriate case, EPA can allow 
different ACLs to apply if EPA determines that the hazardous 
constituent will not pose a substantial present or potential 
hazard to human health or the environment as long as the ACL 
is not exceeded. 

As applied to this case, EPA is setting the levels in 
Table 2-5 as the ACLs for Subunit A. The point of com
pliance for these ACLs is the boundary of the locations into 
which the contaminants were released; e.g., the boundaries 
of the disposal pits, extending vertically through Subunit 
A. These ACLs apply unless EPA determines that the substan
tive requirements for different ACLs are satisfied. These 
substantive requirements are set forth at 40 CFR Section 
264.94(b),(c). 

Arizona Law 

Arizona law establishes a comprehensive scheme for 
classifying and protecting aquifers. Portions of this 
scheme are relevant and appropriate in defining the cleanup 
levels for Subunit A. Under Arizona law, Subunit A is 
classified for drinking water protected use, and is subject 
to aquifer water quality standards. These standards include 
MCLs established pursuant to the Safe Drinking Water Act. 
Arizona law also establishes statutory and regulatory 
requirements governing the selection of cleanup remedies for 
contaminated aquifers. EPA believes that the Arizona 
groundwater classification scheme, as applied through the 
Arizona statutory and regulatory criteria for selection of 
cleanup remedies, is relevant and appropriate to the setting 
of cleanup levels. 

As applied here, Subunit A is protected for drinking water 
uses because it is part of a definable aquifer and has not 
received an aquifer exemption. Therefore, Safe Drinking 
Water Act MCLs are water quality standards for Subunit A. 
Pursuant to Arizona law, cleanups must achieve the maximum 
protection of drinking water (i.e., compliance with aquifer 
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water quality standards) consistent with the other require
ments for selection of remedial actions. 

EPA interprets this requirement here to require the cleanup 
of Subunit A to achieve MCLs unless that is not cost
effective; not reasonable and necessary to prevent, mini
mize, or mitigate danger to public health or welfare or to 
the environment; or inconsistent with other relevant aspects 
of Arizona water law. In this case, EPA determines that 
complying with MCLs is cost-effective, is reasonable and 
necessary to prevent, minimize, or mitigate danger to public 
health, welfare, and the environment, and can be achieved 
consistent with relevant Arizona water law. Therefore, MCLs 
are ARARs for Subunit A throughout the subunit, unless 
Subunit A qualifies for an aquifer exemption, or EPA has 
reason to alter its determination as to whether achieving 
such levels is cost-effective, reasonable and necessary, or 
achievable consistent with Arizona water law. 
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3 . ENFORCEMENT HI STORY 

PHOENIX-GOODYEAR AIRPORT 
AND FORMER GAC FACILITY 

The responsible parties identified for the PGA site are: 

o Goodyear Tire and Rubber Company for activities at 
the former Goodyear Aerospace Corporation 
facility. The facility has been sold to the Lora! 
Corporation, who has not been named a responsible 
party. 

0 United States Department of Defense, on behalf of 
the United States Navy who operated the Litchfield 
Naval Air Base. The Litchfield Naval Air Base was 
sold to the City of Phoenix in 1968 and is now the 
Phoenix-Goodyear Municipal Airport. 

o UniDynamics Phoenix Incorporated for activities at 
its facility. 

The remedial actions for the south half of the site, the 
Phoenix-Goodyear Airport and former GAC facility, will be 
the responsibility of the Goodyear Tire and Rubber Company 
and the Department of Defense. 

Goodyear Tire and Rubber has been participating in the Rl/FS 
since 1984. Its efforts have been concentrated on 
determining the extent of soil contamination at the former 
GAC facility and the extent of groundwater contamination 
underneath the facility and the airport. A history of EPA 
enforcement actions toward Goodyear Tire and Rubber 
includes: 

0 July 23, 1982--RCRA Section 3007/CERCLA Section 
104 request for information issued to Goodyear 
Tire and Rubber 

o March 27, 1984--General notice letter sent to 
Goodyear Tire and Rubber from EPA 

0 

0 

RDD/R52/002.50 

March 27, 1984--RCRA Section 3013/CERCLA Section 
106 Administrative Order on Consent issued to 
Goodyear Tire and Rubber 

December 20, 1984--Violation of the Clean Water 
Act issued to Goodyear Tire and Rubber_ from EPA 
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o January 14, 1986--Violation of the Clean Water Act 
issued to Goodyear Tire and Rubber from EPA 

o March 19, 1986--CERCLA Section 106 Administrative 
Order on Consent signed by Goodyear Tire and 
Rubber and EPA • 

o April 22, 1987--CERCLA Section 106 Administrative 
Order for the implementation of the Section 16 
groundwater remedial action--The order was 
prepared during negotiation of the Consent Decree 
for the remedial action bu~ was not issued. 

o 1987--Sidebar agreement between Goodyear Tire and 
Rubber Company and the Department of Defense for 
the Section 16 groundwater remedial action--This 
agreement was a result of the alternat~ve oLopute 
resolution (ADR) process, and apportioned the 
financial contributions of the two responsible 
parties. 

o 1988--CERCLA Consent Decree between U.S. EPA and 
Goodyear Tire and Rubber Company for the Section 
16 groundwater remedial action 

Between 1945 and 1968, the U.S. Navy operated the Litchfield 
Park Naval Air facility adjacent to the GAC facility.. The 
Navy had sold the Naval Air facility to the City of Phoenix 
in 1968 for use as a municipal airport. The U.S. Corps of 
Engineers was assigned in May 1985 to represent the 
Department of Defense on the Phoenix-Goodyear Airport 
Interagency Committee, which was established by EPA to 
involve state and local agencies as well as responsible 
parties in CERCLA actions at the site. 

UHIDYNAMICS PHOENIX. INC. 

A history of EPA enforcement actions toward UniDynamics 
Phoenix, Inc., includes: 

o 1986--RCRA Section 3013/CERCLA Section 106 
Administrative Order on Consent was issued to 
UniDynamics Phoenix, Inc., from EPA (Docket No. 
86-02). 

o July 30, 1987--A Supplemental Order was issued to 
UniDynamics Phoenix, Inc., from EPA under RCRA 
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Section·3o13 for installation of additional 
monitoring wells and collection of soil samples 
(Docket No. 86-02). 

February 6, 1989--An Order was issued to 
UniDynamics Phoenix, Inc., from EPA under CERCLA 
Section 106, for submission of an RI/FS report 
(Docket No. 89-04). 

o May 5, 1989--Finding of violation of the terms of 
Order 89-04 was issued February 6, 1989. 
UniDynamics resubmitted the required deliverables 
to correct the deficiencies which caused the 
finding of violation. 
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4. COMMUNITY RELATIONS HISTORY 

The following is a list of community relations activities 
conducted by the U.S. EPA at the PGA Superfund site (for
merly the Litchfield Airport Area site): 

0 

0 

0 

EPA conducted interviews with Goodyear and 
Avondale residents and State and local officials 
in 1984 to improve EPA's understanding of commun
ity concerns. These interviews provided the basis 
for the Phoenix-Litchfield Airport Area Community 
Relations Plan released in October 1984. 

EPA established information repositories at the 
Avondale Public Library, Phoenix Public Library, 
and the Arizona Department of Health Services. 
EPA updated repositories periodically with fact
sheets and other relevant documents. 

EPA established a computerized mailing list with 
over 200 addresses of interested individuals. 

o EPA contributed PGA-related information to 
Groundwater Qyality Update, a newsletter that pro
vides information about groundwater quality to 
interested parties, prepared and distributed by 
the Arizona Department of Health Services. 

o EPA distributed a factsheet in July 1984 which 
provided an overview of the Superfund process, 
gave a brief description of the PGA site con
tamination, and described proposed remedial 
investigation/feasibility study (RI/FS) 
activities. 

o EPA held a community meeting on August 1, 1984, to 
provide an overview of the Superfund process and 
information on past site activities and outline 
future RI/FS activities. 

0 

0 
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EPA distributed an "Update on Site Activities" 
factsheet in February 1985 which described ongoing 
RI/FS activities including water level measurement 
and water quality sampling, soil boring and samp
ling, well installation, and computer modeling. 

EPA released the "Water and Soil Sample Results" 
factsheet in June 1985 which reported the results 
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of the soil and water sampling, and discussed how 
this information would be used in the second phase 
of the RI/FS. 

o EPA·held a community meeting on February 19, 1986, 
to report the Remedial Investigation (RI) Phase I 
results, and to discuss the additional information 
needed to complete the RI and the plan for obtain
ing this information during the upcoming RI Phase 
II activities. 

o EPA sent out a factsheet in January 1987 which 
provided groundwater sampling results and dis
cussed the Operable Unit Feasibility Study (OUFS). 

0 EPA distributed a factsheet in May 1987 announcing 
the release of the OUFS and the beginning of a 
public comment period for the study, as well as 
announcing a community meeting on June 4, 1987. 

o EPA held a public comment period from June 2, 
1987, to July 2, 1987, on the draft OUFS and pre
pared a responsiveness summary to address the com
ments received. 

o EPA announced the public comment period on the 
draft OUFS and the public meeting wit~ a public 
notice placed in Goodyear's weekly newspaper 
Westsider which ran on Thursday, May 28, 1987, and 
Thursday, June 4, 1987. 

o EPA distributed a factsheet in October 1987, 
describing the treatment system proposed for the 
Section 16 OU. 

o EPA distributed a factsheet in December 1988 
updating the public on site-related activities. 
The factsheet included the terms of the agreement 
finalized with Goodyear Tire and Rubber, the 
Department of Defense, and EPA concerning cleanup 
activities for the Section 16 OU. 

o EPA distributed a factsheet in May 1989 announcing 
the release of the Feasibility Study and preferred 
remedy for public comment. 

o EPA held a public meeting on June 21, 1989, to 
solicit public input on the RI/FS and preferred 
remedy. 
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o EPA held a public comment period on the RI/FS 
report from June 7 to July 7, 1989. A response 
summary to address the comments received is 
included as Appendix B of this ROD. 

In addition, EPA will continue to conduct ongoing community 
relations activities at the PGA site throughout the duration 
of the remedial action. 
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5. ALTERNATIVES EVALUATION 

A range of remedial action alternatives were evaluated for 
the volatile organic compound (VOC)-contaminated vadose zone 
and groundwater in Subunit B/C and Subunit A outside of 
Section 16 in the northern portion of the site. 
Alternatives were evaluated based on their ability to meet 
the remedial response objectives. 

PHOENIX-GOODYEAR AIRPORT 
AND THE FORMER GAC FACILITY 

The soil and vadose zone investigations identified two prob
lem areas: 

o VOC-contaminated soils on the Phoenix-Goodyear 
Airport and former Goodyear Aerospace Corporation 
(GAC) facility 

o Contaminated soils associated with the former 
chromium sludge beds 

Chromium-contaminated soils were not considered in this 
evaluation since Goodyear Tire and Rubber will perform the 
remedial action for the chromium-contaminated soil under an 
Administrative Order on Consent. 

A wide range of technologies was identified for vee
contaminated soil. The remedial response objectives for 
contaminated soil are to: 

o Protect public health and the environment from 
exposure to vee-contaminated soil 

o Prevent migration of VOCs that would result in 
concentrations in the groundwater exceeding the 
requirements of the Section 16 Record of Decision 
and the requirements of this sitewide Record of 
Decision 

The areas of groundwater contamination have been identified 
as the following: 

0 

lli>D\R225\027.50 

Subunit A plume of TCE and 1,1-dichloroethylene 
(1,1-DCE). This problem is being addressed in an 
expedited fashion as the Section 16 Operable Unit. 
The Operable Unit remedy is consistent with and 
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part of the final remedy proposed in this Record 
of Decision. 

o Subunit B/C near the former GAC facility and the 
airport with TCE above ARARs. This includes some 
City of Goodyear wells. 

o Subunit B/C west of the airport with TCE in pro
duction wells. One well in particular, the 
Phillips well, has exhibited TCE concentrations 
above ARARs. 

For groundwater, the technologies were screened on their 
ability to satisfy the media-specific remedial response 
objectives: 

SOILS 

0 Protect public health and the environment from 
exposure to contaminated groundwater 

o Eliminate further migration of contaminated 
groundwater 

o Restore the quality of the Subunit B/C aquifer 
with respect to contaminant levels that can be 
attributed to industrial activities 

Listing of Alternatives 

The soil alternatives for remedial action are: 

o Excavation and treatment 

o Placement of a RCRA-type multilayer clay and mem
brane cap and/or an asphaltic concrete cap over 
contaminated soils 

o In-place treatment by soil vapor extraction 

o No action 

These alternatives were evaluated for their cost-effective
ness in meeting the remedial response objectives. A range 
of action levels, determined through analyzing the 
applicable and relevant or appropriate requirements, was 
also evaluated for three areas delineated by the level of 
soil contamination. These target areas are depicted in Fig
ures 5-l through 5-3. 
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Screening of Alternatives 

As set forth by CERCLA and SARA, remedial actions are those 
responses to releases that are consistent with a permanent 
remedy to prevent or minimize the release of hazardous 
substances, pollutants, or contaminants so they do not 
migrate to cause substantial danger to present or future 
public health or welfare or the environment. SARA, Sec
tion 121, requires consideration of the following criteria 
when evaluating alternatives: 

o Protectiveness of human health and the environment 

o Attainment of Federal and State public health and 
environmental requirements 

o Cost-effectiveness 

o Utilization of permanent solutions through reduc
tions in volume, toxicity, or mobility of the haz
ardous substances, pollutants, and contaminants 

o Community acceptance 

o Short-term effectiveness 

o Long-term effectiveness 

o Implementability 

o State acceptance 

SARA also mandates that the offsite transport and disposal 
of hazardous substances or contaminated materials without 
such treatment should be the least favored alternative reme
dial action where practicable treatment technologies are 
available. 

Alternatives were screened based on their ability to meet 
the above-stated requirements and to meet the remedial 
response objectives for each media. 

Three remedial action alternatives concerning VOC con
tamination in vadose zone soils at the Phoenix-Goodyear 
Airport and former GAC facilities were selected for further 
evaluation: 
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o Placement of a RCRA-type clay and membrane cap 
and/or an asphaltic concrete cap over contaminated 
soils 

o In-place treatment by soil vapor extraction 
equipped with emission control devices 

o No action 

Capping. The following two areas were considered for place
ment of asphalt and RCRA-type multilayer caps at the airport 
and former GAC facilities: 

o Area delineated by soil sampling results indicat
ing elevated VOC concentrations in site soils 
(corresponds to Target Area 2; see Figure 5-4) 

o Area delineated by soil gas sampling results 
indicating elevated VOC concentrations in soil gas 
(corresponds to Target Area 3; see Figure 5-5) 

Table 5-l presents the estimated areal quantities requiring 
capping based on analyses of soil gas and samples of soil at 
the airport and former GAC facilities. 

Table 5-1 
ESTIMATED CAPPIHC AREAS 

To~al aree couaidered for eappiD& 

!a~im&~ed area occupied by exia~iua 
build ill& a 

Ea~im&~ed area eonaidered ca.ered 
adequa~ely by exta~iDI aaphalt 
aucl couc:rete 

!atim&~ed ~o~al area couaiderad 
acceptably covered 

Ea~im&ted rema1D1Dc area requiriD& 
cove rase 

!atim&ted area of aapbal~ c:ap 
required 

!a~im&~ed area of RCRA-~ype 
multilayer elay-membr&D& cap 

RDD\1225\027.50 

Area Derived from 
Soil Sample AD&lyaea 

Shc:nri.Da VOC lAvela 
Craa~ar ~han lackJroaDd 

Ctgyn urda) 

284,100 

63,000 

11,800 

74,800 

209,300 

204,700 

4,600 
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Area Derived from . 
Soil Caa AD&lyaea 

< tcnyrt tardt) 

636,000 

147,100 

146,500 

293,600 

342,400 

300,500 

41,900 
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Soil Vapor Extraction. Three alternative areas are pre
sented for implementation of a soil vapor extraction system 
at the airport and former GAC facilities: 

o The area delineated by analyses of samples that 
quantify VOCs in soil in excess of Arizona Depart
ment of Health Services (ADBS) cleanup levels for 
soils. This area corresponds to Target Area 1. 

o The area delineated by analyses of soil samples 
indicating VOC levels in soils greater than back
ground. This area corresponds to Target Area 2. 

o The area delineated by analyses of soil gas sam
ples that indicate VOCs in soil gas greater than 
1 pg/1. This is the concentration considered to 
be indicative of vadose zone contamination above 
background levels. This area corresponds to Tar
get Area 3. 

Experience at other sites where soil vapor extraction has 
been applied for removal of VOCs from contaminated soils has ' 
shown that a phased or staged approach has been effective. 
An extraction and treatment system is installed in the area 
considered to be the most heavily contaminated, such as 
Target Area 1, and the elements of the system are expanded 
as required to achieve the desired level of cleanup. 

For purposes of evaluation, both immediate full-scale 
implementation and phased installation are included as 
alternatives. The full-scale system includes operation of 
all wells for a period of 2 years. The phased approach 
includes operation of only one-quarter of the wells at any 
one time, but extends treatment over an 8-year period. 

Table 5-2 presents estimated surface areas for the alterna
tive target areas and the estimated number of vapor 
extraction wells required for VOC removal from soils. 

No Action. The no action alternative is presented as a 
basis for comparison with other alternatives for VOC con
tamination in vadose soils. A no action alternative may 
include administrative actions such as restrictions on 
access and deeds and monitoring of VOCs in the vadose zone 
at the airport and former GAC facility. 
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Table 5-2 
ESTIMATED SURFACE AREAS AND NUMBER OF WELLS 

FOR SOIL VAPOR EXTRACTION 

Soils Target 
Area 1 

Soils Target 
Area 2 

Soils Target 
Area 3 

Total Area Considered 
for Implementation of 
Soil Vapor Extraction 
System (square yards) 

138,100 

284,100 

636,000 

Estimated Number 
of Wells Required 

to Provide Coverage 

40 

82 

183 

The screening summary for the remedial action alternatives 
for VOC soils contamination in the vadose zone is presented 
in Table S-3. 

Evaluation of Alternatives 

The alternatives surviving the screening process are sum
marized in Table 5-4. The no action alternative does not 
attain the remedial action objectives. Capping or soil 
vapor extraction or some combination of capping and soil 
vapor extraction is feasible for Target Areas 2 and 3. Only 
soil vapor extraction is feasible for Target Area 1. While 
capping alone does reduce the rate of infiltration of water 
through contaminated vadose zone soils, it does not reduce 
or eliminate the VOC levels in soils and is not a permanent 
remedy. Combined with capping, soil vapor extraction 
removes the VOCs from the soil and achieves the remedial 
action objectives. 

While some combination of capping and SVE is feasible, an 
alternative considering both technologies was not evaluated 
in the Feasibility Study. The most reasonable combination 
that could have been considered is capping over the most 
contaminated areas with SVE implemented over a larger area. 
The reasons that this type of alternative was not evaluated 
are that (1) capping over the most contaminated areas 
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Soils Remedial 
Action Alternative 

Capping 

Soil Vapor Extraction 

No Action 

ROD\R36\021.50 

Technical 
Feuibllity 

Technically 
feaalb le- -some 
permanent O'H 
requirements. 

Technically 
feasible-
no permanent 
O'H require
menta. 

N/A 

- ... - -
Table 5-4 

SUMMARY OF SOILS REMEDIAL ACTION ALTERNATIVES 

Envlrorunental 
Impacts 

Increased sur
face runoff. 

Air dtacharge 
of trace off
gasses. 

N/A 

Institutional 
Requirements 

Complies with 
ARARs; does 
not reduce, 
ltm10blllze, or 
remove contam
inants. 

Complies with 
requirement a. 

Exlating 

Public Health 
Irapacta 

Reduces potential 
for inadvertent 
exposure: reduces 
airborne exposure. 

Reduces or 
eliminates 
VOC levels 
in soils. 

Extating 
conditione 
do not meet 
requirements. 

-

Reduces Toxicity, 
Hobllity, or 

Volume of Contaminants 

-

No. Capping doee reduce 
the rale of infiltra
tion through contaminated 
solla. 

Reduces or ellmlnstes 
VOC levels in soils. 

N/A 
potential for 
a l rbo rne and 
groundwater 
impacts. 

-



(Target Area 1 or some portion of it) is not feasible due to 
existing structures, and (2) results of the pilot study 
indicate that SVE is effective without capping. 

Therefore, it was concluded that a combination capping/SVE 
alternative would not offer any advantages above SVE alone. 

Table 5-5 summarizes the costs for the soil remedial 
actions. 

GROUNDWATER 

Listing of Alternatives 

A wide range of alternatives was identified for the PGA 
site. These alternatives were separated into three groups: 
groundwater extraction, water treatment, and water end use 
(see Figure 5-6). The potential remedial alternatives for 
groundwater were identified to allow the EPA to select the 
most cost-effective alternative. Groundwater alternatives 
were evaluated to compare the relative merits of containing 
or pumping different areas of groundwater contamination at 
different rates. Water end use alternatives were selected 
based on the feasibility of delivering water and the dis
tance to sites capable of accepting the estimated flows. 

Two target areas were defined for the PGA site based on the 
levels of TCE detected in Subunit B/C. Target Area 1 
included the area of Subunit B/C where analy.;=s of ground
water samples indicate VOCs including trichloroethylene 
(TCE) are above ARAR values. Target Area 2 is the area of 
Subunit B/C where analyses of groundwater samples indicate 
VOCs are above detection limits. 

The potential remedial actions for groundwater, based on the 
target areas identified above and the remedial action alter
natives, are: 

o No action--no active remediation of groundwater. 
This was evaluated by considering the existing 
groundwater withdrawals with respect to the con
taminated areas. 

o Containment using either a soil-bentonite slurry 
wall or cement-bentonite slurry wall for each of 
the two target areas. 

o Containment using wells to control the hydraulic 
gradient and reduce further migration of the 
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Table 5-5 
SOILS REMEDIAL ACTIONS--COST SUMMARY 

Alternative Target Capital Cost Annual m.H Present Worth 
Techno loa Area {~1 Cost {~1 3 Percent 5 Percent 10 Percent 

All asphaltic Target 2,081,000 62,500 4,164,000 3,331,000 2,706,000 
concrete cap Area 2 

Target 3,301,000 102,200 6,707,000 5,341,000 4,323,000 
Area 3 

Combined Target 2,226,000 83,000 4,992,000 3.886.000 3.056,000 
asphaltic Area 2 
concrete and 
RCRA multi- Target 4,555,000 277,200 13,794,000 10,099,000 7,327,000 
layer cap Area 3 

Soil vapor Target 1,700,000 750,000 3,135,000 3,095,000 3,002,000 
extraction- Area 1 
Full Scale 

Target 3,325,000 1,100,000 5,430,000 5,370,000 5,234,000 
Area 2 

Target 7,248,000 1,950,000 10,979,000 10,874,000 10,632,000 
Area 3 

Soil vapor Target 650,000 287,000 2,665,000 2,505,000 2,181,000 
extraction- Area 1 
Phased 
installation Target 1,293,000 404,000 4,129,000 3,904,000 3,448,000 

Area 2 

Target 2,841,000 677,000 7,593,000 7,211,000 6,453,000 
Area 3 

No action N/A N/A N/A H/A N/A H/A 

Note: 1. Capital coat preaented in 1988 dollars. 

2. Present worth baaed on infinite life for capping alternatives, a 2-year life 
for full-scale SV£, and an 8-year life for phased SVE. 

RDD/R260/ 002.50 
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contaminants. This alternative would be applied to both 
target areas. 

o Removal of the contamination by pumping the Sub
unit B/C aquifers until the contamination is 
reduced to an acceptable level. This alternative 
would be applied to both target areas. 

Groundwater Extraction Alternatives. A range of alterna
tives was developed for addressing the contaminated ground
water within the above target areas. Each groundwater 
extraction alternative is an array of groundwater pumping 
wells. Existing wells are included, but all alternatives 
require construction of additional wells to effectively 
achieve hydraulic capture of the groundwater. 

Two rates of removal were considered in the evaluation of 
groundwater extraction alternatives. The slower rate would 
use as many existing wells as possible and add only the 
wells needed to achieve a capture zone equal to the target 
area. The faster rate would add wells to extract the 
groundwater at as high a rate as practicable to accelerate 
the cleanup and achieve a permanent solution as soon as pos
sible. Consequently, the range of extraction alternatives 
chosen for detailed analysis listed below includes increas
ing numbers of additional extraction wells, which affects 
the rate of cleanup. 

The extraction alternatives chosen for detailed analyses 
are: 

o No action--continued use of 20 existing wells to 
extract and contain contaminated groundwater (Groundw
ater Alternative 1) 

o Reduction of contamination to meet ARARs--continued use 
of existing wells and one additional extraction well 
(Groundwater Alternative 3) 

o Accelerated reduction of contamination to meet ARARs-
continued use of existing wells and three additional 
extraction wells (Groundwater Alternative 4) 

o Reduction of contamination to exceed ARARs--continued 
use of existing wells and four additional extraction 
wells (Groundwater Alternative 5) 
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o Accelerated reduction of contamination to exceed 
ARARs--continued use of existing wells and nine addi
tio~al extraction wells {Groundwater Alternative 6) 

Alternatives s·and 6 are associated with two groundwater 
level-of-treatment alternatives. The groundwater level-of
treatment alternatives for Subunit B/C are: 

o Removal until water from monitoring wells is of a 
quality that meets ARARs 

o Removal until levels of VOCs in water from moni
toring wells are below detection l~its, which is 
the background quality of groundwater in the area 

Water Treatment Technologies. The possible technologies 
identified to treat water are: 

o Air stripping 
o Activated carbon 
o Reverse osmosis 
o Distillation 
o Critical fluid extraction 
o Liquid-liquid extraction 
o Photolysis 
o Aerobic biological treatment 
o Anaerobic biological treatment 
o Steam treatment 
o Wellhead treatment 

Water End Use Alternatives. The principal objective of a 
water end use alternative is to provide an implementable, 
effective, economical, and safe means of disposal for 
extracted groundwater. Alternatives for water end use fall 
into the following basic categories: 

o Agriculture--Treated water could be used for 
irrigation and crop production. Water may not 
require treatment prior to delivery to agricul
tural users. 

o Industrial--Treated water could be used for 
industrial processes or washdown. 

o Municipal--Treated water could be used by a muni
cipality for domestic supply, groundwater 
recharge, or to satisfy water requirements or cer
tain types of water rights. 
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Recreational--Treated water could be used for 
creating lakes, irrigating public parks and golf 
courses, and other recreational uses. 

Reinjection--Treated water could be reinjected 
into the aquifer at various locations in the 
vicinity of the site. 

Surface discharge--Treated water could be dis
charged to waste in the Agua Fria or Gila Rivers 
for diversion downstream for municipal or other 
use, or to waste in these channels. 

A number of engineering constraints related to water end-use 
alternatives were identified, and they will affect the cost
effectiveness of the end use alternatives. A summary of 
engineering constraints is presented in Table 5-6. Public 
health and environmental considerations by water use type 
were also evaluated, and these are presented in Table 5-7. 

Screening of Alternatives 

As noted previously, under SARA and CERCLA, remedial actions 
are those responses to releases that are consistent with a 
permanent remedy to prevent or minimize the release of haz
ardous substances, pollutants, or contaminants so they do 
not migrate to cause substantial danger to present or future 
public health or welfare or the environment. Alternatives 
are screened based on their ability to meet the above-stated 
requirements, and those stated previously, and to meet the 
remedial response objectives for groundwater. 

Based on the summary presented in Table 5-8, several alter
natives were eliminated because they fail to satisfy the 
remedial response objectives. These include: 

o Construction of a containment slurry wall 

o Groundwater pumping to control migration of con
taminants beyond the 5 ppb TCE boundary 

o Groundwater pumping to control migration of the 
contamination beyond the areas of detected TCE 

Extraction Alternatives. A summary of the groundwater 
extraction alternatives is presented in Table 5-9. The 
alternative numbers correspond to those for the alternatives 
listed above. The alternatives were evaluated according to 
two criteria: 
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Alternative 

AGRICULTURAL USE 

Buckeye Irrigation Diatrict 

Park Shadowa Apartment& 

Rooaevelt Irrigation Diatrict 

INDUSTRIAL USE 

Loral Electronic& 

Phoenix-Goodyear Airport 

Unidynamica, Inc. 

RECREATIONAL USE 

'Elltrella Golf Courae ,, 

RDD\R57\042.50-l 

Table 5-6 
SUMMARY OF ENGINEERING CONSTRAINTS 

FOR WATER END USE ALTERNATIVES 

ConveYance Reguirementa 

1 to 4 milea aouth, 
depending on aource 
location. 

1/4 to 3 mUea, 
depending on aource 
location. 

4 to 5 milee, depending 
on aource location. 

Variea, depending on 
source location. 

Variea, depending on 
source location. 

Variea, depending on 
aource location. 

2 to 4-1/2 miles, depend
ing on aource location. 

Phyaical Barriere 

Southern Pacific 
Railroad and State 
Highway 85. 

No eignificant 
barriera. 

Interatate 10. 

No aignificant 
barrier&. 

No aignificant 
barriera. 

No a! ~n tf icant 
barrlera~. 

Southern Pacific 
Railroad, Buckeye 
Irrigation Dil
trict Canal, and 
Glla River. 

Hydraulic Reguirementa 

None--delivery point ia 
downhill. 

Preaaurize to permit 
aprinkler irrigation. 
demand. Supply will 
likely exceed demand. 

20- to 65-foot elevation 
head. No pre11ure head 
required. 

Elevate to existing 
atorage tank. 

Elevate to storage tank. 
indu•try'• demand. 

Elevate to storage tank. 
indu•try'a demand. 

Preaaurize to irrigate; 
no elevation head. 

\ 

Storage Reguiremeota 

None--Buckeye Canal 
containa waste die
charge facilltiea. 

Must provide ~torage 
due to periodic 

None--Waste capabili
tiea currently in 
place. 

Supply may exceed 
industry's demand. 

Supply may exceed 

Supply may exceed 

Provide storage due to 
fluctuating demand. 
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Alternative 

MUNICIPAL USE 

City of Buckeye 

City of Avondale 

City of Litchfield Park 

City of Goodyear 

RECHARGE 

Reinjection or Ponding 

SURFACE DRAINAGE 

Surface Discharge to Agua 
Fria River 

RDD\RS7\042.S0-2 

-

Conveyance Requirements 

I to 4 miles south, 
depending on source 
location. Conveyance 
would be via Buckeye 
Canal. 

1 to J miles, depending 
on source location. 

J to 5 miles, depending 
on source location. 

l/4 to 3 miles, depending 
on aource location. 

Varies, depending on 
recharge pointe. 

Storm drain exists 
at site. 

- -
Table S-6 

(Continued) 

Physical Barriers 

Southern Pacific 
Railroad and State 
Highway 85. 

Conveyance through 
developed areas of 
Goodyear and 
Avondale; utility 
relocation, ease
ment, coordination 
with cities. 

Interstate 10, 
Roosevelt Irriga
tion District 
Canal. 

Hay require utility 
relocation, ease
ment acquisition, 
and coordination 
with the city. 

None snticipated. 

None. 

--- ~ ... 

Hydraulic Requirements 

None. 

Pressurize to city 
standard or elevate to 
storage tank. 

40 to 85 feet of eleva
tion head, pressurize to 
city standard or elevate 
to city storage tank. 

Pressurize water to city 
standard or deliver to 
existing storage tank. 

Possible pressurization 
to inject to aquifer. 

None. 

- -

Storage Requirements 

None--City has storagP 
facilities. 

Requires storage 
facility. 

None--Existing storage 
facilities. 

Existing storage tank; 
additional storage 
would be required. 

None anticipated. 

None. 

-
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Table 5-7 
PUBLIC HEALTH AND !NVJJONHENTAL CONSIDERATIONS 11 WAT!l USI T1PI 

Potential pybllc H~tlth J•oactt 

Jnctd~ntal contact and/or laaeation of treated Vater 
by •aricultural labor. 

Inhalation of volatile reetdual cont .. lnanta by •art
cultural labor or nearby reeidanta. 

Incidental contact and/or tnaeatlon of treated water. 

lahalatlon of •oletile reetdual cont .. tnanta. 

Direct end/or incidental contact and tnaeetion of 
trtated Vater. 

lnhalettoa of •oletlla reatdual coat .. iaante. 

Direct and/or lnctdeatal tnaeation of and contact 
vith aoll irrtaated vtth the treated water. 

Incidental 1naeat1on and contact vith treated water 
bJ lake uaere. 

lnhelatloa of •olatile reaidual cont .. inante. 

Incidental contact and/or 1nae•t1oa of treated vatar. 
and hu.ane. 

lnhalatloa of volatile realduel cont,.inante. 

Direct and/or lncldeatal contact and lnaeation of 
treated water. 

Potentltl lnvlroQ!!nt!l Impact• 

Contact aad/or lnaeatlon of treated water by llveatock. 

Treneport of realdual contamlnatton ln lrrlaated aoile. 

Tranaport of reetdual cont,.lnatton to aroundvater or 
eurfaee-weter eyat..,, 

Uptake of re1tdual cont .. lnaata by plante. 

Poteotlel pbJtDtoalcity of reeldual cont,.lnaota. 

Poaelble exceedan~e of lnduetrtal diacharae requireaenta 
to eev•a• trea~ot planta. 

Poteotial pbytotoxlclty of reelduel cont .. tnante. 

Upteke of reetdu1l contaminant• by plente, lncludlna 
tbo•• to realdantial aardena. 

Tranaport of reeiduel cont .. loetlon ln i~rtaeted aoila. 

Potential aquatic toxicity of reeldual cont .. lnantl. 

Tranaport of reaidual cont,.inatton to aroundwater or 
aurfece-water ayat .... 

Uptake of reetdual cont .. inaate by aquatic plant• and 
oraant .. a. 

Cootact and/or 1naeat1on of treated veter by llveetock 

Poteatlal rl•k to equlfera and eurface-vater •J•te~•-

Potential pbJtotos1~1ty of raaldual cont,.lnanta. 

·---
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eonceatratlon• I• tba aquifer at 
en occohrotad rou. a-dtol 
action would be oppllad to tbe 
coraoc area abo~• ) ppb VOCe. 
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tho AlAI COftCOfttUtloao la the 
aquifer. Tbla olcoraatl•a would 
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abo•• backaround for ¥0Co. 

6. Crou.....,ator ,._tna to ncoed 
tbo AlAI eoaeantratloaa ln tbo 
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YOCo. 
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R/A 

hrro .. ly difficult lnoullatlon 
becouoo of depth of tho alddla 
ftna-arolnad ualt. 

A arounlwater eatractlon ayar. .. 
would be rolotl.,.lp uoy to con. 
ornact end ~1-nt. 

A arou.ndvar.ar eat ract loa •J•t
would be ralotl.,.ly aoay to coa
auuct aad ~1-nt. 

A arooandvator OltUCilon oyat
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atruct and ~1-nt. 

Toblo ~-1 
SUMMARY OF THl SCRI!RIRC OP 

CIOUROWATta AQUIP£R REM!DIAL ACTIORS 

l:fJect l!en•u 

.,,. 
If proper-ly conetruct•d, the 
w•ll VO\Iitl reduc.a latera\ •l&r•· 
c:ton; however, ...,rov ... nte tn 
the drlnkln& vour aquifer would 
not occur. 

Tho oblllty of th.o opou• to 
••tract cont•tnafttl 1• (alrlf 
cenatn. n. duratloa or the 
r-.d tal act ton I• •nko0111m. 

Tho oblllty of th.o oyot• to 
••trect cont•tnanta I• fetrlr 
c•rtaiA. The clurat loft of tM 
r-dlal actlon to •ak-... 

Tblo oltaraatlva would be aoro 
allactlvo than Altoraarlvoo l 
aod 4 tn tkat • areater ..aunt 
of tho aqulfor vould be rehab· 
llltatad. 
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and • In that a araater _,unt 
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llltatod. 
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raatorattoa of th.o •rtaktaa water 
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Cone lualo~• 
COIWient • 

No action t• tiPtalnttd •• a 
baaelln• tor ca.plrl•on. 

Htsh coer and relatively 
tneffeetlvf'. 

ltlattva\y lnelfectlva 
altarnathe. 

l•lettvely Ineffective 
alt•rnatl'fi!'. 
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Table S-9 
SUMMARY TABLE OF 

GROUNDWATER EXTRACTION ALTERNATIVES 

Total 
Pumping Rate 

Alternative 
Number of 

Existing Wells 
Number of 
New Wells (ac-ft/yr) 

1 
3 
4 
5 
6 

20 
20 
20 
20 
20 

0 
1 
3 
4 
9 

7,463 
8,673 

11 t 093 
12,303 
18,353 

o The ability of the selected well array to develop 
a hydraulic capture zone that extends throughout 
the target area 

o The relative rate of contaminant capture by the 
extraction wells 

Evaluation of the five Subunit B/C remedial action alterna
tives for the PGA site are summarized in Tables 5-10 through 
5-12. 

The five proposed remedial action alternatives are retained 
because they offer a wide range in the desirability of the 
factors of effectiveness, implementability, and cost. In 
general, effectiveness and cost factors are inversely 
related, while implementability factors do not vary greatly 
per alternative. Increasing the area of capture of con
taminated groundwater and reducing the time of capture 
requires increased capital and operation costs. 

Treatment Alternatives. Table 5-13 presents an evaluation 
of the technologies for VOC removal and screens out those 
that are not applicable. Air stripping and activated carbon 
adsorption were retained for detailed evaluation. The other 
technologies identified were dropped from further considera
tion for a variety of reasons including poor, variable, or 
unproven performance, institutional and management con
straints, or inapplicability to expected contaminant 
concentrations. Chapter 5 of the PGA Feasibility Study 
provides the methodology for the screening of treatment 
alternatives. 
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Short·I•O! Protrctlv•ne•• 

••dvctlon of l•let\nl 
Rtak• 

C~llance vlth AIA.Ila 

All:ernattve 1-· 
l!o o\<:tlQI! 

No reduction of rlak occur• 
b•cauae of leek of vellh~ad 
t , •• ,_.,. 

lo treat ... nt of potentially 
conr .. lneted vatere Ia 
de•l1ned. 

Cont .. anent I In aroundvarer 
"lll be rrdvced b1 cept\lre ln 
eurectlon walla. Nowe•er, 
not all of rho AJAa or back 
around llflll vol..-.e vlll be 
captured. Croundvater cone ... 
lnatlon vlll continue to 
epread. 

O..o locatlon-apaclflc AlAR, 
tho fllh and Wlldllfo 
Coordlnulon Act IPCWAI _, 
bo pountl.tly oppllcablo 
~lrbln tho PCA olto. 
hqu I r ... nu of t 1\a r'11CA will 
llkaiJ ... _ .. 

Potential c""-lcal-opeclflc 
AIAJI for the fCA lUI ere 
lloud In Tabla 1-~. AlAJo 
AJAio for a n~ar of 
por•nc l•l eonr .. tnante ere 
uftlt\olr to be -t at th• 
place of u•e end vUbln the 
arouftdveter t1r1•t aonea. 
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DETAILED AIIALYS IS Of ALTUIIATIV!S • -!,ICTI YIN[SS 

Altern.r he ) .. 
Reduct ton of t.:onl.,.l net loP 

to "eet ARAMe 

lthk• can be- eub•rantlelly 
rtd~o~c:ed. 1\lu t ype-11 of r l •It• 
are Jd•nt it•IPd: pOlnl of UNe 

of aroundwalar and the 
a:an•C•l of cunt ... h•••lon 
vlthln aquifer• of Sub~o~nlt• 
1/C. 

TreatfM'nt of potent Iaily con 
taalnated v•t•r Ia d••tan•d 
for a&lat Ina and addU ton• I 
eu.ractlon vella. 

Cont-lftanta whhtn the AlAI 
taraet area wlll •~•ntually 
be capture• tn eatractlon 
vall•. Howa¥e r. cont .. ln•nt • 
now occurrtna In the back 
1round taraet area vtll not 
bo f11l17 coptur•d. Groun4 
water cont•lnat ton above 
backaroulld but be luw AlAR 
concentration• vtll continue 
to apread. 

s ... a a Alternat lve 1. 

Potential cha•lcal-opoclflc 
AlAh lor the PCA olte oro 
lloud In Tebl• l-\. AlAh 
AI.Ala for potential cont .. -
lnanta are ltkely to be M't 

at the •l•c• ot u•• dur '"I 
durtna the r ... daal af'tlon 
and vlthln the tara•t a:one 

Alternat he 4-
Accalerat•d ••ductlon of 

Cont ... lnatlyn to tteet AUla 

s .... •• Alternatlw• 1. 

Sa,.. •• Ahernattva l. 

Conr .. ln•nta vlthln the AI.AIIt 
tara•t are• vtll •'*'•ntuallr 
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well•. ttuwe'ler, cont ... lnanta 
now occurrln& In the back 
sround t•rset area vlll nut 
b• lully captur~rd. Cround 
wu:ar ..:ont .. lnatlon abuve 
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concentretlone vlll conllnuP 
to apread. 

s.,. •• Alternat tva I. 

s ... •• Alta met tv• 1. 

-- _. __ 

Alternar he \-
ledu:ct lon of L"ont,..lnat Son 

l g t: &c eecl A.AAih 

s.,... •• Alternat tva 1. 
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apreed ol aroundw.at .. r ~t~nt.m 
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SMW •• A(lern•tlve 1. 

Same •• Ahernat lve 1. 

- - -

Allern•tlve •-· 
Af'CIPlrralt'd leduct I on of 

ContMftluat ton tu Easeed AUla 

Sa.w •• AI ten••• '""* 1. 

SIWIM! •• Alt.-nuu lve l. 

Conl~rnlniol•tl~ vlthln the AltA.II 
ou11J t.. ... '-t~ruumJ t ~rf!:ll!'l •rr .. 
viii b .. fully raptu,,.fi_ Th .. 
•pr .. .Jd ol ~troundv•t ••r t'llAI •m 
tnatlun out•lr1 .. ol tl,., ba•k 
~round \-lfi(Pl •rp• viii b .. 
t•llmltutll"d. 

s.,... .,. AJif"fn<~~tlvl!' I 

sa.r •• A lc e rnar tv~ J. 
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Altem•t1Yt 4 •• 
Accaltrtted led~~tloa of 

Coptll1nttlog to K!tt AlAI• 

s ..... Altt..-tht I. 

s ... ae Altaraatlae ). 

s ... te Altaraatha l. 

s .... •• Alttraatt~• l. 

ltM •• Alteraati~• ). 

Tbt tt.. ~•qutred to raduct 
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( 

Alt..ernath• 5-· 
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to E&el!d AMI• 

s ... tt Alttraatl•a I. 

s ... •• Alteraat1•• l. 

s ... at Altaraa~lvt l. 

s ... •• AltaraatlYI 3. 

s ... •• Alttroat1ve l. 
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5- U Alttmtt lYe I . 
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s ... u Alteranlve 3. 

s ... ea Alternatt•e 3. 
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Alttm.etlva 1-
Raductlon of Cont .. loatloo 

to l!!tt AJWh 

conceatratloae vtthla the 
AlAR taraat voluaaa. Tblo 
alttraatlYt lo not tfftctlYt 
ln fluablna the aqulfar ln 
tba bacltarouod taratt area. 

Tba tUDe vbeo r ... dial 
acti,ltiaa vlll c-ac• 11 
aoc bGwa. 

Tba tUDe vbaa r ... dial 
actiooa will bt ca.platt la 
aot "-"· 

Tbt rtall: or up1twlt of the 
pr1Deipal threat durtoa tba 
r ... dltl ICtlOD ebould bt 
•lat.el if epproprlata 
.. aeurao era followed. 

Tbt r,..lolna tourctt of riall: 
lncludt pottntlll arouadw•ttr 
CODt .. lDitlOD araatti thea 
AlAI aad becltarouad coac••
tratloae botb laeldt aad 
outalde tba taraac cleeaup 
•r•••· 
Uokaowa tourcat of ritlt thee 
uy r11111D after tba r ... dial 
tctlOD taclude addltlODil 
uadltca.ertd tourctt of 
arouadvater pollutloa aDd 
tlarattoa of pottatlallJ 
coat .. latttd arouadvttlrt 
that ttcept ..,oitortaa eod 
r ... dlttloa. 

Table S-10 
(Continued) 

Alttmatlvt 4-
Accaltratad Reduction of 

CoDt!!lnatloo to nett ARAR• 
conceotratlono vltblo tba 
AJAJ tarsat voluoe. Tblt 
alternative It oot affactlva 
lo fluoblna tba aquifer In 
tba btcltaround taraat traa. 

s ... to Altal"DDtlva ]. 

s ... tt lltal"DDtlva 1. 

s ..... Altll"DDtl•• 3. 

s ..... Alttl"DDtlYt 1. 

·-

Alttroatlva S-
laductlon of Coot .. loatloo 

to !lend MM• 

coocaotratlooo vltblo the 
AJAJ urset vol.... lt 11 
aot laatad that at luot 158 
1•••• of pu.ploa vlll ba 
required to reduce coot .. l
oaot lavale lo tba aquifer to 
below backsround coaceatra
tlont vttblo tba bacltsrouod 
tarset volliiiMt. 

s- u Alttroatlvo 1. 

s ... •• Altaroatlve 1. 

- --

AlttroatlYa 6 
Accelerated leductton of 

Cont!!loatloq to Excoed ~ 

coacentratloae vtthin the 
AJAJ taraat •ol.-. It lo 
.. t taaud that at haot 10 
yuro of p....,tns v(ll be 
required to reduce conc .. t 
naat lavale In tba aquifer 
below backsrouad coacentre 
t lone vltblo tba backsroun, 
tarset volWM. 

s- 11 AltematlYa l. 

s ... 11 Alternative ). 

s ... ao Altarn.tlva l. 

s ... 11 Altal"'l\ltlvo l. 

s ... 11 Altarn.atl•• ). 



VI 
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C a.p II &Dell 11 I tb ARAlia 

Pr••entlon of Future 
t.pos~r• to Mealduala 

Potential Nae6 lor 
Aepla~eut 

11[)/k~ 1/0 J] -· 

lltem.the 1·
llo leu ... 

Not appll~le. 

llot applicable. 

llol applicable. 

Not applicable. 

Tabla 5· 10 
IC ... llouedl 

Alternathe 1-
lleduc:Uon of Coni.MIInatJon 

to-t ARAlia 

Tbe potential lor failure of 
tbe addltlooal 9r~dwater 
eatractloa •11 clepe""- on 
bow accurately tba tupt 
cleanup u .. t.l clef tne the 
act,..l spatial 6Utrllhltlon 
Df COill-IDAUDII _,6 bOll 
ca.pletalr tr~ater 
utracUOD CU COilKt 
trOOIDdllater c ... t•loatlcm 
fr• llltblD tba larpl 
cl-IIP area I al • 

'1M aapltucle of lbe lbr .. t. 
or rial abould r..-dlal 
actloa fall ur raatA fr• 
Dlnlaal to .. ,ere. lion· 
u .. ted, pot•Uallr c:ontu· 
loated 11atera u&e4 for 
.w.lc1pal ADd 1o6~trlal 
purpo .. a offer lbe treateat 
rhl. 

Lon9•tei"D re'l"l,_,ta of 
l~u ... -apeclf lc aDd 
cbeD1cal·apeclflc AaAR., 
otber criteria, edf1aorlea, 
an4 gutcSaocea ara Ubly to 
be Mt. 

Tba llll.allboocl of future 
eapoaure to reald~l c:ont .. -
lnaota Ia not to- but ur 
be preaeot. 

Sbo~ld tba r-Iel ac:Uoo 
fall, lbe Uareata or rhh 
are Uulr Hatted to the 
point of use of eatrac:ted 
grolllldwater. The .. .,..It
of these rhu Is not IUiown. 

The I Hell hood for needing 
replaoaaent of lbe •onltorlng 
••lla, utuc:uon vella, and 
pwopa Ia •••r lllgh. 

Allematha t-
Ac:celerehd leduc:Uon of 

Contuloatloo to -t ARAlia 

s- aa llteruaU•• 1. 

S.. u llteruathe l. 

SaM u lllernat he 3. 

SaM u Alle,.....the l. 

Sue •• Alleroathe 1. 

The llullhood for D-dlng 
replac:eaent of the •onltortng 
••lla, eatuctlaa welh, and 
pu.pa I• •err ~l9h. 

Alten>at he ~-
Med\IC\1011 of Contuloatlon 

l 0 £KOH4 Allllla 

s ... u Alteruatl•• l. 

S... u Alternatl•• l. 

SaM &a Allemathe 1. 

Sue aa Alterr>athe l. 

The llkallhoocl lor netdlng 
•~plac:eeent of the IIOflllorlng 
wells, ntucllon welh, and 
pueps Ia •err high. 

Altemalhe f>·· 

Accelerated lieductlon of 
Cont .. lnatlon to t:llcead AIAia 

S..e u Allenwtl .. J. 

SaM •• Altl'mathe 1. 

S.ee u Alternative 1. 

Saee u Allernathe l. 

The likelihood for nNtHnv 
repl•c:-nt ot the ...,.uorln9 
weJ l•, ••lr•ct I on .,ells, •nd 
pueps Ia very high. 
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[voluollon CtlU_tlll 

Potent tal •••cl for 
leplace .. nt (continued» 

!edyctlon of Io1lcltr. 
llyb!llu. or Vol-

Penunent and Stanlft. 
cant •eduction of 
To&lclly, NobtlltJ, 
or Vol..-. 

Alternative l·
llo A.ctlon 

Treat .. nt Ia not daetsned. 

Ilona of the aroundwatar •• 
de,tgnsL!'i t.,r trestr.aent. 

1r ta not knovn, qu.antll:a 
tlvely, to whAt anent the 
total .... of toalc cont .. t 
I'Attoa vlthlR Subu.nlta 1/C 
vt 1l be reduced or de at roped. 
Stantftcant reduction ahould 
oc~ur, hova•er, durtn1 the 
o,.rat ton of aalettna ••trac 
tloa vella. 

llDD\UI\011.~0-~ 

Alternar he 1-. 
Reduct ton uf Cont.,.lnat ton 

t9 ~ot AllAh 

The- requ l red rep lace ... nt of 
valle Ia ant tctpated to be 
ev~>r'J t.O yl!'ara, pumpe every 
10 , •• , •. 

If rehabllltatlon of the 
vella occura at re1ular 
Intervale, rlalla aaaoC'ht•d 
vlth fallt.u• ahuuld be lov. 

leplec ... nt of .anttorins 
vel le ehould not pr~•~nt 
•tsntflcant rl•k •• Jon1 •• 
the retired vella are prop 
erlJ eealed. 

Treat-nt of arounctwerer ro 
u.a•• potent tal &roundv•t•r 
contaalnant • I• an "•••nt hi 
de•tsn of the r.-.. dtal 
act lon. 

All aroundwater dlachara•• 
fr.,.. the 3~~lllon>l 
Ill rect ton well anti all 
operattna v1lle vlthln or 
near to either the AlAI 
aftdlor beckaround tara•t 
ar••• vtll be Included In the 
treat-nt dea11n. 

Jt Ia not knovn, quant Ita 
t lvelJ, to vhat eatent the 
total .... of toatc cont-1 
••tlo• wlthln Subunlto 1/C 
will 1M reduced or deotroyod. 
Staatftcant reductio• ehould 
occur, however, durtna the 
ope ret ton o( th• r ... dtal 
act loa. 

.. -

Tobie ~-10 
(Continued• 

Alt~rnatlv• fl--

-· 

Acce l•ru .. d lleduct ion of 
_Conl .. lnat lon to Meet AlAJIIa 

S...e •• Alt~rnat tve 1. 

Same •• Alr•rna( lv~ ). 

s.,.. •• Alt•rnat lve ). 

S..w aa Alt~rnatlve ). 

5.,... 11 Alrernattve l. 

s ... •• Alterr.atJYI l. 

... - ... __. ........ --·-

Ahernat ive 'Jo. • 
l•ductlon of Conla•lnatlun 

to [aceed AllAih 

s.._ •• A.lternat lv~ ). 

S~ 11 AltPrnA~f lvP. 1. 

SIIIW •• Alritrnat lve 1. 

S.uw 11 Ahernulvf> ). 

Suw aa A.hernatlv• 1. 

s-. a• Ahernar Jve l. 

-- - ·-

Ah•rnathe 6~
Arc~lerut"d R•duct I on of 

Cuntu.ln,lllon to t:1ce-ed A.Uih 

S.uw •• Alt•rn•t he 1. 

s .... •• Alte-rnar I¥P \. 

S~UW •• Alterno~llv• 1. 

s~-- •• Alte-rnNI lvto 1. 

S~ a1111 AllPru•t Jvp 1. 

Sa.e •• Ah*rn•l Jve ). 
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l•aluttloa Crlttr&e 

re ...... , aad SlaaiU
cant leductloa Df 
Toalcltp, llobllltp, 
or Vol- (coatl-41 

Alternat In 1-
lo &cllop 

llobllltp of contMinanu In 
arouadvarer vlll bo roducad 
~, capture la eatracttoa 
vella. However, not t~ll of 
the AIAa or l>ackarovad raraot 
"ol-• wUI bo uptvrod. 
Crou..Watar coat-INC. too 
Will COIIll- tO epread. 

Tl>lt •he ... t I"• lo not 
offoctl"• Ia redvcla& coa
cearratloae to bolov A&Al• 
l~fOMI~t tbo taraat YOl-. 

To vbat aateat 'lbe O'Verall 
threat• art reduce4 l1 ~~ 
h-.. 

llDD\1~ I \0 ll. )0·6 

Alternative l·· 
Ia duct lun of Coat .. lalt loft 

to"''' MM• 
Cont-lnonu vhlllll the Alai 
tara•t are• vtll evaatuall7 
be captur•• Ia eat ractloa 
vella. Kov•••r, cont .. Jaaa.tt 
- occ.orrlna In tba back-
1'""•4 Uraot eroe VIII IIOt 
be fullp cepturod. Crovad
vatar cont .. taarlon abo~• 
l>•daround but bo 1- AJ.AI 
conceat rat tou vlll coati a~• 
to aprea4. 

Tl>e tS.. requhed to r .. vce 
co•t-lQat t.oo to coaceAt r•· 
tiOD lo&lo Ia DOl ••flaltoiJ 
.._.. -••••• ll h uti
-••• tbet et to .. r tO poeu 
of ,...1., will bo roqvlr .. 
to retl..ce cont-IM•t l•-•1• 
Ia tbo aquJfer to below AlAI 
cooc•atrattoae wlt~l• tbo 
AIAa tara•t •ol-. Tille 
olte ... uve lo aot offacu"a 
sa fluohtaa tbo •qvlfer Ia 
tbo llackarov .. ura•t ..... 

Tl>er• will bo peraaaeat ead 
olanltlceat re4uclloa of 
To•lcltp, llobiiUJ •ad 

,01- loJ ·-···· tbo CODtoalUliOD tO -·l AJIAio. 

hill• S-10 
(Cootlnuedl 

Alternative 4·· 
Ace• I • rated Ia duct loD of 

CogtMIMl Jon lo Dttl AWl 

Cont .. laanu wttbla tba Ald 
tlflel area vllt ewant.,lll1 
be capu.rad In eat ractiPa 
vall•~ llolll•"''• cont-lnaatl 
- occ .. rrllll Ia tho back
aro\&Dd \ll&et lfll VIII DOl 
be fvllp caprured. Cround
"'' • r eont .. IDatJoa abo we 
hclr.arouiOCI but below AlAI. 
OftCIDl rat.IDDI Vlll co•t iD\al 
to epraad. 

The t S... raqul re4 to red"c.e 
CODl-IUl .loa lO COIKIDl II· 

tioll aoale l• IIOl daflaltolJ 
kaawa. llw•••r, It 11 ••t l • 
-t•d that ., ..... )I , .... 

of .....,,,.,will bo requlrd 
to ••duca cont•J•••t la\Jela 
Ia rbo •11vlter ro bol"" Ald 
conceatratloae vttbln the 
AlAI raraot vol-. Tl>h 
ahenet he Ia oot effect lve 
Ia tluohlna r he aqullor l• 
tbo backarovad tara•t •rae. 

S_. 11 Ahanatlwa l. 

All•motlve s. · 
l•dwctton of Con, .. Jnetloa 

to lasttfl 61611 

Conr .. lnanu wlrbtn tba AI.Aa 
and ••ck,ruund tara•t area 
will bo uiiJ <eprured. The 
apr• ad of ltot~olwatar co111t .... 
lnolloa ovtolde of lbe beclr.
lfOUod Uf&Ol orea Will bo 
oltalaaud. 

'ft\e t t.. requ a red to redu.ce 
conta~t .. tJo• to coaceatra
rlon aoeb lo DOt dlflDIUlJ 
kaowa. HOW"ewer, It Sa eats .. 
..rad th•< •t looot 6S peera 
of ,_,.a., vlll bo requl rod 
to reduce coata.laaat level• 
In the oq .. Uer to below AlAI 
cone••• rat lona vltbla tbe 
Abl uraet vol-. It I• 
eot tao ted that at lo .. t lSI 
pure of .....,1n1 will bo 
r•qu.lred to reduce cont .. l
nant level• ta 1M aqU~ller to 
below backaround conceatra
tloao wlthln the beclr.arovnd 
taraat •oS~. 

Thero 101ll bo pe,..n~nt end 
etaatficant red .. ctJoA of 
Todcllp, llobllltp end Vol ... 
by r-.owlna the cort.t•tnat ton 
to eaceed Aa.Aae. 

Ah ernal tv• 6- • 
A.ccei•r•t•d laductloa ol 

Con! Mlott lop to l•s••• AMI• 

Conl .. ln•nta vllt.ln the 4IAl 
and back,rouncl taraet ar•• 
will bo ullp coptYred. Tl>• 
epre•d uf aroundwalel' toat .... 
Jnat ton Ot.et • t•• of t "- '-•ck .. 
aro..nd ,., •• , •••• vtll be 
ollalnatad. 

The t t.. requ J red to reduce 
cont•Juclon tu conc•ntra
rloo aoelo Ia aot dellnltelp 
.. nown. However,. tt t• •••l
uted that at l•••t ~0 year• 
of p_,tna will be requlrod 
to reduce contaatn•nt l•vela 
I• the oq .. lfer to bel"" Ald 
couc•atratlon» vhhtn the 
Abl uraRt vol.-. It Ia 
••tlaated ti1al at lt'a•t 101 
, .. ,. of p-plna will bt 
requl rl'd to reduce cout .. l· 
n•nt irvele In th• aq .. lfet to 
bt' low backaround conc:ent , ... 
tlone vttlttn the backarouiMI 
lllfl•t \tO)I.MIIIe. 



- -

Sho~t-Ter. Techolcal 
Fusibility 

Abtlltr to Caa.t~uct 
Tedlnol09}' 

--~ 

Sho~t-Ter. llellablllty 

of Toochllol09J 

c._llatlce with s ... 

Action-Specific AAARa 

LonQ-Ter. Tecbaloal 

reaslbllltr 

Ease of Obde~takiD9 
Additional ~tal 

Action, If ~asarr 

---

Alternative 1-

No Action 

Not appllcable. 

Not a!li>IICabla. 

Not appllcable. 

.. ---

Table S- I I 
DETAILED ANALYSIS OF ALTERNATIVES--IKPLEMENTABILITY 

Alternative )-

Reduction of Contutnatlon 

to MHt J.RAh 

No •~lo,.. dlfflc.altt .. are 
anticipated with conat~uctlon 
of the ••t~actlon and .anl
to~tnQ walla. 

Tile ..,knowns ~elated to con
alciiiCUCift are tl\a apatlal 

•utabllltr h l11boi09J and 
poteattal t~ow>dwater 

cont•laat '""· 

rile likelihood Ia 111911 tMt 
t~o....S.ate~ .. tracUOG .. 11 
and au~faca traat..at tach

nolotlaa wlll -t required 
p~oceaa efflclaaclaa o~ 
parfo..-nc:a apeclf lcatlotUI. 

rile llll:allllood that tecbaol
oqy probleas will 1 .. 4 to 

achadule dalara Ia not kaown. 

All acUCIII-spectflc ARARS ue 

ltll:alr to be •t. 

Tbe likely future r .. adlal 
action that aay be Ultlcl
pated Ia 1ba -d fo~ aoldl

tlonal ••traction walla to 
capture pot..,tlallr cont.u
laatad troundwater, botb 
wl1bln and outalda of 1ba 

tar tat cleanup areu. 

It should not be dlfftc.alt to 

lalpl-t llddltlonal r....Stal 
acUCifta lf requl~ad. 

Allernetlve 4·-
Acce lerated Reduction of 

Contulnallon to *•t J.RAh 

Sa.e u Alternallve J. 

s ... aa Alternative J. 

s- aa Alternatlve l. 

SaM as Alternathe l. 

-

Alternatl .. 5-
Reductlon of Contulnatlon 

to Exceed J.RAh 

S&ae •• Alternative l. 

5- as Alternative l. 

s- u Alternative l. 

s.- u Alternatl .. l. 

-- -- --

Alternative 6-

Acceleuted Reduction of 
Contulnatton to £xceed J.RAh 

s.- u Alternative l. 

Sa• as AltHnatlve J. 

Sue u Alte~nallve l. 

Sa.., as Alternative 3. 
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Ev&llloltloa Crllor1a 

Abllltr to lloll1lor tffec
tlweoaaa of a...dr 

Abllll r lo hrfore Oper

allon and ll&lotoD&DC& 
l'l»ct ...... 

'. 

Kl/11~1/012-~ 

AI ta.--t he l-
Ito Actloa 

Not appllcablo. 

llot appll<:At>le. 

Tabla 5-ll 

ICoaUo..-cll 

Allematlwo 3-· 
lleductloa of CoatMJoat tcm 

to Ileal..,.._ 

N1grat1oa palbwara of poleo
Uallr c:u~U.Joated gr01111d· 

water ur ooc:vr &lCIDf 
ralattwalr oarro. •aboe
atrlog• pe~eble UDl~. 
TbeM IIIIIU MJ DlM -1-

t.orlog efforU. l:llpa.ve 

petiiNr• au ll•Ued to pol11t 
of eM of utracted ground

water. Pot11ta of - c:u be 
... tlr DGDitorod. 

alall of •poa~are dlle to -·
torlllt tbat la lu.afflc:lOIIt 
to Oetect fall.are .oat llt.lr 
will occur clo•••Up fraa u.e 
, .. ten bouD4&rlea of U.. 

target cl-up ar.... loll• 
c:lpatod c:oaU.l-t c:ooceo
tratlon. abould be on lM 
.... orOer of M9Dit\lde u 
AIAit CC~DCM~trau-. 

Dlffl<:~>ltles uaoc:laled vltb 
loog-tere operalloo aod .. lD
lOOUic:e lDCl\lde tbe Holte 
ctesl9D llfe of eatrac:tloa 
nlla, -norlllt nlla, 
pwopa, aod tr .. t.eat 
fac:Ultl ... 

U...._.. related to lont·tare 
oparatloo aDd .. totenaaoe 
lDCl\lde tbe abUJtr of trO\IDd· 
water fl.a. to c:laaa.a poll.a· 
taota fraa tbe ~.alf•r aDd 
the tiM of tbe vorUog llfa 
of welle, puapa, aod c:oaver· 
....,. .,.~. 

AllamaUwa 4-
Ac:c:olaralad Recluctloo of 

ConU.toeUan to Meet ARUa 

s- u Alteroathe J. 

5.- u Allaroathe l. 

Alton>atlwe 5·

Rad~~etlOII ol CCDt .. loatloa 
to baoed ARAlia 

s ... u Alloroal1vo l. 

Sa• u Alteroetlwo l. 

Altemathe 6-· 
Ac:c:eleutod aactuctloo o( 

ContaalMUoo to bc:eed AlWia 

s ... u Altemauva 3. 

S.... aa Alhrnathe l. 
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Evaluation Crlterla 

A.-tnlstratl•e 
haalbtlltr 

Al>llltr to Obtain 
Approwals froa Other 
A~ncles 

Likelihood of Faworable 
c ...... ttr ... poue 

Coordlnatloa wttb other 
AteDClea 

Coapllance with Soee 
Loeatlon-Speclflc AMb 

Alternatlwe 1-

No Action 

Not applicable. 

Tbe c:...unttr reaponse Ia 
llkelr to be bliJIIlr ~a~f .. or
able to •ao actloa.• 

Tbe tec:llalcal bula for tile 
llllhlr llllfawouble r .. poaa• 
la walld••poaalble eapoa~re 
to coat•luted IJI'owld•ater. 

Not applicable. 

Not appllcab I e. 

- - - -- -
Table 5-ll 

CContlnuedl 

Altamathe 1·
Reduc:llon of Cont•tnatloa 

to liNt ARAlia 

Specific approwals fr.,. otller 
a98Qeleo lncl~• Artcona 
Depart.ent of llater .. sources 
CADIIIII-·poor water quality 
withdrawal par111t and Arlaona 
Depart.eot of !nvlr...-tal 
ouautr CM>!QI--c:oac:~renc:e 
wltb r-lal actloos u 
required br SUA. 

It l8 llkelr epproval froa 
a~l•• wlll be obtat..d. 

TIM a-~mltr reapoDM 1s 
llkelr to be at1ed. It will 
llllalr lie fuorable to lila 
~leta clean~ of c:ont•l· 
DAllOII abowe ARAlia u4 
uofaworable to tbe 1De08plete 
cl•&INP of caat..laatloo 
below UAIIa. 

Tile tec:halcal bull for tile 
wofuorable uapoaae MJ be 

••lid. 

CrNtl119 a plea for trooad
water Maa......,t of the 
tutet clean~ areas 1s a 
step that requlr .. coorcllu
Uoa wllb otber A91f1Clu. 

Loat·ten~ or f~t~• coor• 
41utloa Mont a.,....: tea 
requlrea • dftltnated ... ncy 
to over... the troundwatar 
-..na.,.....t at the alta. 

All locatlon•apeclflc ARAlia 

are llkelr to be -t. 

Altemat he •-
Accelerated hd~llon of 

Contulnatloo to "eel ARAlia 

s .... as Allematl .. l. 

SaM aa Altenathe l. 

s- .. Alternathe J. 

s- .. Allemath• 1. 

..... -~ - -

Alternative 5-
Red~tloa of Coatulnallon 

to t...,..d AlllJb 

S... u Alternative ). 

Tbe cc-w~ttr reapoue 11 
llkelr to be f .. orable to the 
total clean~p of contulna
tloa wlthln the tartet 
clean~ ueu. The hlqll 
cooou of tile clean~p aar be 

1111faworablr received br the 
~ttr, bo-v•r. 

s .. u Alternative 1. 

s... as Altemau ... 1. 

-- - ·-

Alternative 6-
Accelerated Red~tlon of 

Contulnatloa to taceed ARlRs 

'· 

s.- u Alternative 5. 

5._ as Alternative l. 

SaM as Alternative 1. 
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Aullabll1tr 

Aullabllltr of 1'nat· 
.. at, Store~, and Dla· 
poMl S.nrlc:. aD4 

CepacHr 

A•allabll Hr of Mceaaary 
f.qul~t u4 Spec:laUata 

ICl/A~l/012·4 

Aller ... the 1-

llo Actlaa 

llol applicable. 
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End Use Alternatives. Water end use alternatives were 
screened based on the evaluation of engineering constraints, 
statutory considerations, and public health and 
environmental considerations. Only one alternative, 
recreational end use, was eliminated. In this case, 
distance, physical barriers, absence of storage facilities, 
and seasonal demand tend to be the major disadvantages for 
potential end use by the only recreational user to express 
interest in treated water from the project, the Estrella 
Golf Course. 

Evaluation of Alternatives 

No Action Alternative. The no action alternative would 
allow the groundwater contamination to spread over an ever
widening area and would likely have continuing adverse 
environmental and health consequences. These include 
exposure to carcinogens and other harmful contaminants 
through ingestion of water and soil and inhalation of soil 
gas and gas released from pumped groundwater. 

Extraction Alternatives. The pumping alternatives 
accomplish the objective of stopping migration of con
taminants at the airport site. When coupled with treatment, 
they also will reduce the volume, mobility, and toxicity of 
the groundwater contaminants. Pumping to extract con
taminated groundwater would prevent migration of con
taminants from the chosen pumping area. This technology has 
been demonstrated to be successful in other areas. However, 
aquifer restoration estimations are based on hydrogeologic 
principles and regional flow characteristics. There is some 
uncertainty as to the time required for restoration. Anal
ysis of water samples from monitoring wells for contaminant 
levels will indicate aquifer cleanup. 

Operation is relatively simple and is not expected to sig
nificantly affect the alternative's reliability. It is 
likely that during the remedial action, some components will 
require maintenance or replacement. No impediments to well 
construction are foreseen, and no significant safety hazards 
are expected during construction. If pump failure occurs, 
there would be no short-term release of contaminants that 
could pose a threat to public health or the environment. 

Treatment Alternatives. Both air stripping and activated 
carbon adsorption achieve the desired goal of reducing vol
ume and toxicity of the groundwater contaminants suffi
ciently to meet the applicable and appropriate requirements 
and will likely exceed these requirements. Treatment of 
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contaminated groundwater, either by air stripping or the use 
of granular activated carbon, has been shown to be very 
effective with removals of organic contaminants often 
exceeding 99.9 percent. These processes are relatively pre
dictable, and -they have been used successfully at a number 
of CERCLA sites. Equipment is relatively easy to operate 
once initial adjustments have been completed. Operator 
training will be required. Occasional attention for adjust
ment, monitoring, and testing will be required. With 
industrial-grade components and regular preventive main
tenance, process integrity should be 10 years or more. 
Scaling of air stripping tower internals has been a problem 
at some sites. A small amount of an ~ntiscalant, such as 
hypochlorite, would be required to remedy this. 

Numerous vendors are available to produce the process com
ponents. Conventional materials for construction are 
required. 

All equipment items can be shop-fabricated and skid-mounted, 
making field erection easier. Construction of either pro
cess could be completed within 2 years. The startup period 
may take several days. Catastrophic failure of components 
is unlikely, and any threat to public health and the 
environment is relatively low. 

The costs associated with every treatment alternative are 
summarized in Tables 5-14 through 5-16. 

Air emission controls were considered as part of the air 
stripping alternative for two reasons. First, SARA states 
that a remedy should reduce the toxicity, mobility, and vol
ume of contaminants. Second, the Maricopa County Air Pollu
tion Control Board requires all new plants with air emis
sions to employ reasonably achievable control technology to 
reduce emissions and ~ill adequately dilute, reduce, or 
eliminate the discharge of air pollution to adjoining 
property." The following Maricopa County and ADHS standards 
would apply to ambient releases of VOCs from an air 
stripper: 

Maricopa County 
ADHS 

a A permit 11 nqaJnd 1t t1a11 r..e1 11 acee4e4. 
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I 
J :-eatment Level 

Item 
.Capital Cost 

} 
'.:iite Preparation 
(Includes clearing, 
utilities, roads, 
fence, and 

J foundation) 

Air Stripping 
, System 
1 itartup 

Direct Costs 

J ~ee and Expenses 
\. .::ngineering 

Contingency 

I >tal Capital Cost ' 

Operating Cost 
l"'ower 
( .abor 

l-iaintenance 
Other 

J ·Includes 
,~.nalytical, insurance, 
and administration) 
Contingency 

.~ •tal Operating Cost 

-~ -uemobilization 

·eject Present 
Worth• 

Table 5-14 
TREATMENT SYSTEM COSTS 

AIR STRIPPING 

Alternative 
3 4 5 _ _.,.5'------ __ _..:6::::--~- ~~~6'------

ARARs Background ARARs Background ARARs ARARs 

s 57,000 s 60,500 s 57,000 s 169,000 s 60,500 s 176,500 

232,700 

10,000 

242,700 

60,675 
80,900 
72,810 

457,085 

18' 716 
14,560 
12,135 
18,571 

19,195 

83,176 

24,270 

294,300 

10,000 

304,300 

76,075 
101,433 
91,290 

573,098 

38,823 
14,560 
15,215 
19,731 

26,499 

114,827 

30,430 

232,700 

10,000 

242,700 

60,675 
80,900 
72,810 

457,085 

18,716 
14,560 
12,135 
18,571 

19,195 

83,176 

24,270 

737,925 

10,000 

747,925 

186,982 
249,308 
244,378 

1,408,592 

74,478 
43,680 
37,396 
56,086 

63,492 

275,133 

74,793 

294,300 

10,000 

304,300 

76,075 
101,433 
91,290 

573,098 

38,823 
14,560 
15,215 
19,731 

26,499 

114,827 

30,430 

958,050 

10,000 

968,500 

242,013 
325,683 
29 ,415 

1,823,161 

124,700 
43,680 
48,403 
60,232 

83,104 

360' 118 

96,805 

1,502,792 2,015,569 1,502,792 4,865,541 2,015,569 6,347,514 

1--------~~--~--~--~-------•Present worth is calculated assuming a 20-year period and a 5 percent rate of return. 

I 
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Table 5-15 
TREATMENT SYSTEM COSTS 

ACTIVATED CARBON 

Alternative 
3 4 5 5 6 6 

Treatment Level: ARAB. a ARARa ARARa Background A RARe Background 

Item 

Capital Cost $ 90,500 $ 102,500 $ 90,500 $ 267,000 $ 102,500 $ 295,000 
Site Preparation 
(Includes clearing, 
utilities, roads, 
fence, and 
foundation) 

Activated Carbon 
System 1' 196,121 2,034,057 1,196,121 4,156,061 2,034,057 5,937,784 

Startup 10,000 10,000 10,000 10,000 10,000 10,000 

Direct Costa 1. 206. 121 2,044,057 1,206,121 4,166,067 2,044,057 5,947,784 

Fee and £xpensea 301,530 511,015 301,530 1, 041,517 511,015 1,486,946 
Engineering 398,020 674,539 398,020 1,374,802 671,,539 I ,962, 769 
Contingency 361,836 613,217 361,836 I, 2'-9, 820 613,217 1,781,,335 

ll1 Total Capital Coat 2,267,508 3,842,828 2,267,508 7,832,207 3,842,828 11,181,835 
I 

A 
co Operating Cost 

Carbon Replacement 1211,565 232,392 125,871 473,473 241,304 739' 285 
Labor 18,200 18,200 18,200 54,600 18,200 54,600 
Power 17,273 35,820 17,273 68,722 35,820 115,017 
Maintenance 36' 181, 61,322 36, 184 124,982 61,322 178,434 
Other 36,675 52,428 36,675 120,322 52,428 153,818 

(Include a 
analytical, 
insurance, and 
adminl&t rat ion) 

Contingency 69,869 120,049 70,261 252,630 122,722 372.364 

Total Operating Coat 302,766 520,211 304,464 1,094,729 531,796 1,613,578 

Demobilization 120,612 204,406 120,612 416,607 204,406 594,778 

Project Present 
Worth• 6,086,098 10,402,850 6,107,262 21,631,969 10,547,225 31,514,744 

8 t'rrwnl wurlh I• cMkul•~ a!>l.umlna a 16-yrar prrlod and a 5 prrnnl ralr uf rrlurn. 
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Table 5-16 
TOTAL TREATMENT COSTS 

Alternative 
Treatment Level: 3 4 5 5 6 6 

ARARs ARARs ARARs Background ARARs Background 
Item 

Air Stripping 
Pipeline Cost 

Present Worth $1,517,794 $ 2,267,102 $ 764,000 $ 3,774,393 $ 2,367,137 $ 5,653,202 
Treatment System 

Cost Present Worth 1,502,792 2,015,569 1,502,792 4,865,541 2,015,569 6,347,514 

Total Cost 
Present Worth 3,020,586 4,282,671 2,266,792 8,639,934 4,382,706 12,000' 716 

Activated Carbon 
Pipeline Cost 

V1 Present Worth 1,517,794 2,267,102 764,000 3,774,393 2,367,137 5,653,202 
I Treatment System Cost ,. 

Present Worth 6,086,098 10,402,850 6,107,262 21,631,969 10,547,225 31,514,744 \0 

Total Cost 
Present Worth 7,603,892 12,669,952 6,871,262 25,406,362 12,914,362 37,167,946 

Note: All present worth costs assume a 20-year period and a 5 percent rate of return. 

RDD\R82\021.50 



Currently, Maricopa County is considering lowering its stan
dard to 2 pounds per day. In addition, EPA has established 
guidance on the control of air emissions from air strippers 
used at Superfund sites. This guidance suggests the adop
tion of emission controls at sites located in nonattainment 
areas, even if they are not mandated by Federal or State 
laws and regulations or indicated by a cancer risk analysis. 
A nonattainment area is an area that does not meet the 
National Ambient Air Quality Standards for ozone. The EPA 
guidance suggests that sources most in need of controls are 
those with an actual emission rate of 15 pounds per day or 
more. 

For all the alternatives considered here for Subunit B/C, 
the VOC air emissions are estimated at 1 pound per day or 
lower Concentrations of VOCs in the air would be difficult 
to measure without sophisticated air monitoring equipment. 
The cost of installing an air emission control unit on the 
air stripper will increase the project costs by two to three 
times that of the air stripper alone. Considering all 
regulations and guidance, the low emission rate from the air 
strippers will have a negligible effect on air quality or 
public health. Therefore, air emission controls have been 
deleted from the design of the air stripping equipment 
because they provide little benefit for the cost involved. 
This requirement may change in the future. 

End Use Alternatives. A number of end use alternatives are 
considered feasible based on the evaluation conducted in the 
Feasibility Study. These include: 

o Delivery of treated water to nearby municipalities 

o Reinjection of treated water 

o Delivery of treated water to irrigation or surface 
water 

End use alternatives for treated groundwater must be consis
tent with ADWR Active Management Area plans and goals. 

Table 5-17 presents a summary of cost estimates for the var
ious extraction quantities and distribution options con
sidered in the evaluation of water end use alternatives. 

The City of Goodyear was chosen as the primary recipient of 
treated water because of its proximity to the site and the 
fact that the water extracted from the contaminated B/C 
aquifer will be in Goodyear's use area. Water utilized by 
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T&ble 5-11 

biO USE ALT!RNATIVES 
COST SIMIARY 

Drtractlon and Ann,..l Op.retlon and Present North of 

TraatMot Alternetlve Drtr.ctlon Total C.ptlal Nalnt~noe Cost lSI ~uUon end Nelotenanet lSI Total Project Cost 1$1 

IHternathe Tarpt Area Alternative Dlstrlb~tlon Cost l$1 __ l_,_ _5_, _ ~ 3\ 5\ 10\ 3\ S\ 10\ 

J. Reduction of voc Cont .. lnatlon gr .. ter City of Goodyear 1,895,000 IH,OOO 11),000 UI,OOO 2,6U,OOO 2,040,000 1,059,000 4,508,000 3,915,000 1,954,000 

Cont•lnatlon to than ARARs 

Meet AIIAb 96-lnch Stona Dr•ln U4,000 22,000 21,000 21,000 4l9,000 ))5,000 174,000 842,000 748,000 587,000 

IIDoH¥e1t lrr lgaUon 4,6)),000 149,000 248,000 246,000 4,886,000 3,814,000 1,981,000 9,519,000 1,447,000 6,614,000 

Dlall'lct 

Bucker• Irrigation J,lli,OOO 78,000 78,000 77,000 1,532,000 1,196,000 621,000 • ,642,000 4,)07 ,000 l, 732,000 

Dlatrlct Malo C&Da1 

'· 
lla lnjectloa leutl J, 794,000 230,000 ll9,000 217,000 4,500,000 3,517,000 1,8ll,OOO 8,293,000 7,111,000 5,62~000 

Reinjection (weal) 4,229,000 250,000 249,000 2C7,000 4,900,000 J,BJO,OOO 1,993,000 9, U9,000 8,059,000 6,H2,000 

4. Accelerated Coat•lnaUon grMter Cttr of a-t,aac 2,196,000 158,000 157,000 156,000 3,095,000 2,416,000 1,254,000 5,290,000 4,612,000 3,450,000 

lleductlon of tbu 11Mb 

Coa~lnAUoo 96•lncb Stora Drain 170,000 26,000 26,000 26,000 510,000 191,000 207,000 779,000 668,000 476,000 

to liNt UAb 
lloo•••lt lrrtqattoo 5,111,000 289,000 287,000 285,000 5,659,000 4,418,000 2,294,000 10,971,000 9,731,000 7,607,000 

U1 Dlstrlct I 
V1 
..... INciter• I rr IQatlon 1,468,000 73,000 1),000 7l,OOO 1,432,000 1,119,000 581,000 4,900,000 4,587,000 4,049,000 

Dlatrtct Malo Canal 

I'- Injection leutl 4,H1,000 249,000 2U,OOO 246,000 4,875,000 1,810,000 1,983,000 9,186,000 8,1li,OOO 6,294,000 

hlojecUoa , ... tl 4,786,000 268,000 261,000 265,000 5,147,000 4,101,000 2,U4,000 10,0)),000 8,887,000 6,920,000 

5. lleduc:tloa of VOC Coot .. lnatloo qrMter Cttr of GoodyMr l,341,000 171,000 117,000 115,000 3,480,000 2, 7Jo ,000 1,UO,OOO 5,Bl0,000 5,057,000 J, 751,000 

Cont .. tnatloa to tbeo bacltqrollll4 

Drceed uus 96-tDdb Stora Drain 290,000 n,ooo l7,000 26,000 526,000 Ul,OOO 2U,OOO 816,000 700,000 SOl,OOO 

·-·•It Irrigation 5,677,000 168,000 266,000 264,000 5,246,000 4,096,000 1,117,000 10,914,000 9, 774,000 7,804,000 
Dlatrlct 

llldeye lrrlqetlon 3,655,000 35,000 35,000 35,000 695,000 541,000 28J,OOO •• )50,000 4,199,000 3,918,000 
Dlatrlct Malo Canal 

Reinjection leutl t,585,ooo 2ll,OOO 2U,OOO 220,000 t,lSl,OOO 3,402,000 1, 771,000 8,917,000 7,988,000 6,JS7,000 

Reinjection , .. stl 5,051,000 231,000 2)0,000 229,000 4,519,000 J,5U,OOO 1,1u,ooo 9,582,000 8,594,000 6,897,000 



1.11 
I 

lTI 
tv 

btracuoa aDd 

Treat..nl 
Alternathe 

6. Accelnate4 
lled\ICtlOII of YIX 
Contaa.J.oat ioa to 
taoeed ~ 

MOOIJUOl/008-l 

Alternative btractioa 
Target Ana 

Coat&alnat1oa greater 
!.baa t..dltrOUDd 

Alternative D1str1but1on 

Cttr of Good, ... 

96-lndl Ston Drain 

aoo.ewalt lrri9•t1on 
Dt.trict 

luck•J• lrr19atioa 
Diatrlct Mala Caaal 

JaiajecUoa lautl 

JelajecUoa lw••tl 

Total C.pltal 

Co•t lSI 

l,Ut,OOO 

184,000 

7,047,000 

t,llO,OOO 

5,604,000 

6,191,000 

Table 5-17 
(Cont1......SI 

Annual Operation and 

Maintenance Coet 1$1 
)\ S\ 1~ 

191,000 19l,OOO 190,000 

42,000 u,ooo 41,000 

UB,OOO 436,000 Ul,OOO 

86,000 86,000 15,000 

337,000 336,000 114,000 

360,000 HI,OOO 156,000 

........ ,....., ...... 

Prea•nt Wortb of 
Qi!ratioa and Maintenance 1$1 Totd Pru]ect Cost 1$) __ l_,_ __ 5, __ __!!?!__ l' 5\ 10\ 

3, 781,000 l,9Sl,OOO 1,5lt,OOO f-,195,000 5,167,000 1,9411,000 

116,000 U7,000 131,000 l,lOO,OOO 1,021,000 714,000 

8,571,000 6,696,000 3,471,000 l5,6ll,OOO 13, Hl,OOO 10,5ll,OIJU 

l,f.9l,OOO 1,1ll,OOO 687,000 6,002,000 5,611 ,ooo 4,997,000 

6,1ill,OOO 5,167,000 2,687,000 ll,ll6,000 10,771,000 8,l91,000 

7 ,OSl,OOO 5,510,000 l,866,000 ll,lU,OOO 11,102,000 9,057,000 

-
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the City of Goodyear will need to be treated to drinking 
water standards. 

UNIDYNAMICS PHOENIX, INC., FACILITY 

SOILS 

Listing of Alternatives 

A wide range of technologies was identified for VOC-con
taminated soil and groundwater for the Un~amics Phoenix, 
Inc. (UPI) facility. For soil, the technologies were 
screened to identify alternatives that would prevent migra
tion of TCE to subunit A and, if necessary, to preserve uses 
of Subunit C groundwater. For groundwater, the technologies 
were screened to identify alternatives that would preserve 
the current uses of Subunit C groundwater and protect future 
uses. 

Various processes were combined to form a range of reason
able treatment options to meet the soil objective. The 
remedial alternatives to be evaluated for soils are: 

o No action 
o Containment through the construction of a cap 
o Collection and onsite treatment 
o Partial removal and treatment/disposal 

The selected processes were assembled into options that 
would satisfy the specific objectives for the UPI site. The 
options represent combinations, either singly or jointly, of 
the general response actions and their selected representa
tive processes. These alternatives were evaluated based on 
effectiveness and tmplementability; cost was also evaluated 
but to a lesser extent than other parameters. A range of 
action levels, determined through analyzing the applicable 
and relevant or appropriate requirements, was also evaluated 
for three areas delineated by the level of soil con
tamination: 

0 

RDD\R225\027.50 

Target Area A is the area where analyses of soil 
samples collected identified levels of TCE or 
other VOCs significantly in excess of ADBS-sug
gested health-based cleanup levels for soil 
contaminants. 
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o Target Area B is the area in which analyses of 
soil samples identified VOC contamination above 
background levels in vadose zone soils. 

o Target Area C is defined by soil gas analyses that 
quantified VOCs in soil gas in concentrations 
greater than 1 pg/1. 

Target Areas A, B, and C appear on Figure 5-7. 

The evaluation process is summarized in Table 5-18. The 
resulting potential remedial action alternatives considered 
for screening were: 

o No action 

0 Removal by excavation and treatment of soils in 
Target Area A, B, or C 

o Soil vapor extraction of VOCs with vapor phase 
carbon treatment applied in Target Area A, B, or C 

Screening of Alternatives 

Alternatives were screened based on their ability to meet 
the above-stated requirements and to meet the remedial 
response objectives for each media. 

Based on the screening of the above-mentioned alternatives, 
the option for excavation and onsite treatment was origi
nally eliminated based on implementability, effectiveness, 
and cost factors. However, this alternative may be neces
sary for effective removal of soil contaminated with methyl 
ethyl ketone (MEK) and acetone since soil vapor extraction 
is not effective for those contaminants. Therefore, EPA 
requested UniDynamies retain the excavation technology for 
use in alternatives to address the MEK and acetone con
tamination. The remaining alternatives are: 

o No action 

o Soil vapor extraction with vapor phase carbon for 
Target Area A, B, or C 

o Excavation and incineration for Target Area A, B, 
or C 

A cost summary for the target areas is presented in 
Table 5-19. 
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dated July 7, 1989 
Page 5 

Chapter 2, Table 2.11 of the Rl. This was done not to make the reading 
more difficult but was done in order to facilitate compar1•on of test 
results to federal standards. 

8. CHAPTER 2, PAGE 2-2, SECTION 2.2.2, PARAGRAPH 1 

The second bullet of paragraph one is awkward. (Suggested wording: 
Evaluate past diapoaal points which represent potential sources for 
groundwater contamination.) 

Response: Comment noted. 

9. CHAPTER 2, PAGE 2-3, PARAGRAPH 2 

Figure 2.2 include• a deacription of the vaate diapo1al areas. 
Including Figure 2.2 •• a point of reference for the vaate facilities 
and aaapling locations would be helpful. 

Response: Comment noted. 

10. CHAPTER 2, PAGE 2-5, SECTION 2.2.2.3, PARAGRAPH 3 

Providing a Hat of the eoapounda that were identified during th' 
interview• would be u1eful. 

Response: The compounds are: calcium chromate, iron powder, titanium, 
magnesium, mercury, lead oxide, barium chromate, lead chromate and 
tungsten. This list is found in Chapter 2, Page 2-19, Section 2.3.3, 
Paragraph 2 of the Rl. 

11. CHAPTER 2, PAGE 2-5, SECTION 2.2.2.3, PARAGRAPH 4 

Please provide a ducription of the "hot-gu" peatieide application 
•ethod. Vhen va1 it uted7 

Response: The hot gas dissemination process is discussed in the 
"Revised July 31, 1987 Soil Sampling Plan for Unidynamics Facility". A 
device was used to disperse materials carried in hot gases. 

The process was tested between the time periods: 1964-1970 (dyes) and 
1968-1969 (pesticides). 

12. CHAPTER 2, PAGE 2-6, PARAGRAPH 2 

Plea1e explain vhy •••plea obtained fro• the reactive vaate storage area 
were only analyzed for total petroleu• hydrocarbons. Were other 
analytical aethoda uaed? What "reactive" vaatea were atored in thia 
area? 

so 



Response to ADEQ comments 
dated July 7, 1989 
Page 6 

Response: 

o The "Revised July 31, 1987 Soil Sampling Plan for Unidynamics 
Facility" lists three analytical suites for Waste Facility 9 in Table 
6.6. These are total petroleum hydrocarbons (EPA 418.1), total 
metals and EP-TOX metals. 

o Various chromate, nitrate, perchlorate and oxide compounds are 
assumed to compose the "reactive wastes". 

13. CHAPTER 2, PACES 2-11 TO 2-18, SECTION 2.3.2 

Although concentrations of VOC't in the aoil1 vary aaong the potential 
di1poaal areas, the pretence in the 10111 i1 10 vide1pread that all the 
dealgnated waate dtapo1al hcilitiea are probably potential 1ourcea of 
groundwater contaaination. VOC conceatrationa detected at depth in the 
10111 may be aore an effect of the di1poaal aethod (into dry wella) than 
the result of off-gaaaing froa the contaainated groundwater. 

Response: The remedial investigation recognized the potential of 
various waste disposal areas contributing to the groundwater 
contamination. However, certain indicators, such as; depth of 
contamination versus depth of disposal facility; soil properties and, 
mechanics and; available historical accounts, substantiate the assertion 
that most of these facilities, although potential contributors, are not 
significant contributors and that the widespread presence of VOC 
conta~ination is the result of off-gassing from the contaminated 
groundwater. For location specific discussions, see responses to 
comments 17, 18, 19, 20 and 21. 

14. CHAPTER 2, PACE 2-12 

Are the conatruction detaila of the dry wella kno9'1l (I aa eapecially 
intereated in the depth and perforated intervala}t Are the "vaulta" the 
aaae aa the concrete sediaeatalton tanka! Pleaae cleacrlbe the deeign 
detaila of both (if they are different}. 

Response: The design details, such as depth and perforated intervals, 
are not currently known for the drywells, sedimentation tanks or vaults. 
The vaults are not the same aa the sedimentation tanks but refer to the 
below grade collection facilities which contain stainless-steel 
55-gallon drums, located adjacent to Buildings 1 and 6. 

15. CRAPT!l 2, PAC! 2-12, SECTION 2.3.2.1 

What were the •••pliDI lntervala for Waate Facility 4 and which saaples 
were analyzed! (See the co .. ent below in resard to Table 2.4) 

Response: The analyzed samples were taken from depths of 10, 20, 30, 
40, 50, 60 and 70 feet below land surface. This information is 
presented in Chapter 2, Table 2.3 of the RI. 

-
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General Response Action 

No Action 

No Action 

Containment 

Containment to minimize 
migration of contami
nants into groundwater 

Collection and Onsite 
Treatment 

Collection of volatiles 

Treatment of volatiles 

Table 5-18 

TECHNICAL FEASIBILITY SCREENING OF TECHNOLOGIES 
AND PROCESSES FOR THE SOILS OBJECTIVE 

Technology 

Monitoring, 
institutional 
controls 

Capping 

Soil vacuum 
extraction 

Physical treatment 

Thermal treatment 

Process 

Soil cap 

Soil cap with synthetic 
membrane 

Asphalt cap 

Concrete cap 

Soil vacuum 
extraction 

Carbon adsorption 

Incineration, catalytic 
incineration 

-- - -- -- - ·-

Feasibility Screening Comments 

Required by NCP 

Potentially feasible 

Potentially feasible 

Potentially feasible 

Potentially feasible 

Potentially feasible 

Potentially feasible 

Not feasible, inefficient for 
low (ppm) concentrations of 
organics. Poor for chlori
nated organics, requires fur
ther treatment. 
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General Response Action 

Partial Removal and 
Treatment/Disposal 

Partial removal and 
offsite disposal of 
contaminated soils 

Partial removal and 
onsite treatment and 
disposal of contaminated 
soil 

Technology 

Excavation 

Transport 

Hazardous waste 
disposal facility 

Table 5-18 
(Continued) 

Process 

Excavation 

Drilled excavation 

Transportation equipment 

Incineration 

Feasibility Screening Comments 

Potentially feasible 

Potentially feasible 

Potentially feasible 

Potentially feasible 

--
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Table 5-19 
SOILS REMEDIAL ACTIONS--COST SUMMARY 

O'l! To cal 
Alurnacive Target Capiul Coat Annual O'l! Preaenc Worth Present Worch 
T~!OlmS!lOSI -Aill... '~l Coat '~l 5 }!er10ent ~ Percsn~ 

Soil Vapor Target 529,700 75,000 299,500 829,200 
Extraction Area A 

Target 1,051,200 110,000 516,600 1,567,800 
Area B 

Target 1,051,200 110,000 516,600 1,567,800 
Area C 

Evaluation of Alternatives. The summary of the technical 
evaluation for the remedial action alternatives for VOC 
soils contamination in the vadose zone is presented in 
Table 5-20. Target Areas B and C overlap; consequently, 
these target areas were combined in the evaluation. 
Although not presented, excavation may be required for MEK
and acetone-contaminated soils. Additional field 
investigation will be conducted during and after soils 
remedial actions to determine the extent of MEK and acetone
contaminated soils requiring excavation and treatment. 

GROUNDWATER 

Listing of Alternatives 

A wide range of alternatives was identified for the UPI por
tion of the PGA site. The general process and technology 
options were identified in part based on their potential 
application to the specific objectives for groundwater at 
the UPI site. These remedial response actions were: 

o No action 
o Limited action 
o Containment 
o Pumping and onsite treatment 

Initial screening of the technologies and process options 
was based on technical implementability or feasibility. 
Entire technologies and individual process options were el
iminated from further consideration if they could not be 
implemented because of physical constraints at the site, 
chemical characteristics, or if their implementation could 
potentially result in a greater risk to human health and the 
environment than presently exists. 
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Five groundwater target volumes were evaluated for each 
alternative: 

o Capture and treatment of TCE in Subunit A that 
exceeds 100 ppb 

o Capture and treatment of TCE in Subunit A that 
exceeds Maximum Contaminant Levels (MCLs) 

o Capture and treatment of TCE in Subunit A that 
exceeds background concentrations 

o Capture and treatment of TCE in Subunit C that 
exceeds MCLs 

0 Capture and treatment of TCE in Subunit C that 
exceeds background 

Groundwater options were combined to give a range of manage
ment and treatment options consistent with the groundwater 
objectives. Table 5-21 presents a summary of the technical 
feasibility of technologies and processes for the ground
water quality objective. The groundwater options were 
assembled from representative processes as follows: 

l. No action 

2. Groundwater extraction from Subunit A, treatment 
that exceeds MCLs by air stripping with vapor 
phase carbon, granular activated carbon polishing, 
and reinjection to Subunit A 

3. Groundwater extraction from Subunit A at a higher 
rate than Option 2, treatment that exceeds back
ground concentrations by air stripping with vapor 
phase carbon, granular activated carbon polishing, 
and discharge to Subunit A by reinjection 

4. Groundwater extraction from Subunit C, treatment 
that exceeds MCLs by air stripping, granular 
activated carbon polishing, and discharge to Sub
unit C by reinjection or incorporation of treated 
water into the potable water supply 
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Dttallt of Option• 

~om.unlt! Accepttnct 

Short-t•.-. 
lfftctt,,.neaa 
Protect hen!lt 

IUlD\11112\0)8.50-1 

!Kcavatlon 
Iar11t Ar" A 

l•cavatloa of aoll tt Wattt 
ftclllty 10. I and Solvtnt 
Colltctloa Ar••• A, I, and C, 
where ,..,1, tntlJ••• tre 
artater thea ADBS drtft aoll 
tctioa ltvelt. 

Irttt .. nt of cont .. lattad aoll• 
ontitt vit the uet of rotery 
I<Unt. 

IBport of toll for btcl<flll of 
!KC!Vtted trttt. 

Unknown. 

Short-te.-. envlron.ental 
t.pecta vlt cont,.lntted duet 
probl,.• .. , bt difficult to 
control. 

Conetructton complete wlthln I 
Jttr. 

Cont,.tneted aotl rtMOved tnd 
trttttd with l yetr. 

Worl<trt would need to bt 
protected durina contttuctlon 
end t.pl,..ntttlon. 

Itblt 5-20 
!VALUATION Of BOIL OPTIONS 

IKcevatlon 
Ttr&tt A(ttt I i C 

IKctvatlon of aoll wtthln 
Iaraet Area A plua 
••cavttion at Solvent 
Collection Area D1 Waatt 
facllltJ Ro. 41 Veatt 
facllitJ Mo. 101 and 
Waatt facllltJ Ro. 121 
where ,,.pl• an•lJ••• ere 
areater than bacl<around 
and/or aoll a•• It 
areattr than l Pa/1. 

Tr!lt-nt of 
conta~lnattd aotla 
onalte vta tht uat of 
rot try l<tlna. 

IMport of toll for 
btckftll of ••c•vated 
•r•••· 
Unknown. 

Short-tar. tavlron.ental 
~pacta vta coat .. tnattd 
duet prohl.-e .. ,. bt 
difficult to control. 

Conetructton c~lett 
wtthtn I J!lr. 

Cont .. lnttad toll r..oved 
end treated wttbta I 
year. 

Worl<tra would nttd to be 
protected durtna 
conatructlon tnd 
t..pl,..ntttlon. 

S!l tarcat Arta A 

lnetellatloa at lVI 
network ln Tar1•t Area A 
where ,..,1, analJ••• are 
areatar thaa ADKS draft 
toll action lavale. 

Irtat .. at bJ aotl vacuu. 
••traction and vtpor 
pht!t carboa. 

Unknoora. 

Short-tan. environaentel 
t.pactt are •tnt..l. 

Conatructlon coa,lett 
wltbln 6 .anthe. 

loll coat .. lnatloa 
r-dtated to 
appro&t..ttlJ J to 5 
reara. 

Vorkera ara prottcted 
durtaa coattructtoa •nd 
t.pl-atatlon. 

Reproduc~ from 
best avtlltble copy. 

-····--......~ .......... '- -

SVI Tar1tt Artat I ' C 

lnttallatlon of SVI network In 
Ttraet Areta I ' C where • ..,t. anelyaea .,. areater 
than backsround and/or I Pall 
aoll a••· 

Trttt .. nt bJ toll vacuwa and 
vapor phatt carboa ia aouthern 
two area• only. 

Unknown. 

Short-ttno envlro,..ntal 
t.pecta aafetJ leeuea ln Areaa 
I ' C. 

Conetructlon co.plate wlthln 6 
.antha. 

Soil contaMination r~dlated 
ta appro&~ttlJ J to S Jeare. 

Vorkert are proteet•d durtos 
con at ruct lon and 
t.pl-ntatlon. 

- -
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bductlon of 
Toalctty, Koblllty, 
or Yol!M 
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!acavatlon 
Tarut Aru 6 

Conventional aacevatlon 
equl,..at aDd .. thodoloay. 

Would raqulra tla-back vall at 
Solveot Collectloo Ar••• A, I 
..... c. 

Safet7 procedure• vould be 
difficult to bapl ... at. 

Adequate work force end 
aqul,..nt evallable. 

Dlfflcult to ~l ... nt vlthout 
.aderate dteruptlon to faclllty 
act lvlt lee. 

Soil eacevatlon to reduce 
.al!lllty or •tarltlon of 
cont .. tnanta vlthto aoll. 

lleducea ro•lclty and vol~ of 
cont .. lnated aoll by treat .. nt 
ualna onalte Incineration. 

Tabla ~-20 
(Continued) 

[acavn ton 
T•r11t Ar••• I • C 

Conventional tacevetloa 
aqul.,..nt and 
.. rhodolol1. 

Would require tie-back 
vall at Solvent 
Collectloa Areaa A, I and 
c. 
Would require aa.e 
de.olltlon and faclllty 
relocation. 

Hay require dlaruptloD of 
certain ••plo•lve aad 
propellaat operattone. 

Safet7 procedure• would 
k difficult to 
.... l ... at. 

Adequate vork force and 
equl.,..ot available. 

Difficult to .... l ... nt 
vlthout aavere dlaruptlon 
to facility actlvltlea. 

Soli eacavatlon to reduce 
aoblllty or •laretlon of 
coat .. tnanta vlthlo aoll. 

lleducee to•lclty and 
volu.e of cont .. lnated 
eoll by treat .. nt uelna 
onelta tnclneratton. 

SVE Iaraet Artt A 

Conventional technoloay 
for eoll vacu .. 
••traction, collection, 
end t reat.ent. 

Kay require dlaruptlon of 
certalo ••plo•lva and 
propallaat operation•. 

Adequete vork force and 
aqul,..nt available. 

Moderate dlaruptloo to 
facility actlvltlea. 

llequlree periodic 
aonltortaa. 

SY! treet .. nt uaee 
collectlon by aoll wecuu. 
eatractlon to reduce 
aobllltJ of cont .. tnant•. 

lleducee to•lclty and 
volu.e of cont .. lnanta by 
activated carbo• 
treet .. nt. 

SVI Ter&tl Area! I i C 

Conventional technoloay for 
eoll vecuu. extraction, 
collection, and treat .. nt • 

Her require dlaruptlon of 
certain eaploelve and 
propellant operatlona. 

Adequate work force end 
equl,..nt available. 

Severe dlaruptlon to faclllt7 
act lv It le•. 

Sefety requlr.-enta MaY be 
difficult to taple-nt. 

llequlree periodic .onltorlna. 

SY£ treat .. nt ueea collection 
by •oll vecuu. eatrectlon to 
reduce .ability of 
cont-Jnente. 

aeducea ro•lcltJ and volune of 
cout-Jnenta by act Jvated 
carbon treet .. nt. 
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hductlon of 
To•lclty, Koblllty, 
or Vol-
CContlnuood) 

Overall Protooctton 
of H~n Hetlrh and 
tht lnelro..,pt 

IIDO\IUIZ\0111. 50-l 

l•c•v•t I on 
luau 11ru 11 

ltducee toxlclty tnd vol~ of 
~••tdual cont-.lnanto by 
dlepoaal tt • TSO f•clltry. 

A ctlculated ll,ZOO pounde of 
TC! and other volatile oraenlco 
currentlr eet~tood to be 
preeent t• to be re.oved fr~ 
the eacavattd areae In Z yaere. 

H•J lncr•••• VOC cont .. tnatlon 
In •t~ephare vl• fualtlva duet 
probt ..... 

H•J tncr•••• ehorr-te"" 
tapoeure of c~nltJ and 
vorkere vta at.oaphertc 
traneport of VOCe. 

Short-t•~ rt•k• are htah vlth 
potential for at-oepherlc 
coat .. lnatlon br VOCe ln duot. 

ll•k• are reducad, end lons
t•~ per.anent effectlvoneoo to 
achieved. However, t•raet 
level• .. , be In ••c••• of 
required level of cleanup. To 
th•t aatent there vould be no 
further rlek reduction. 

Table 5-ZO 
ccontlnu<!d) 

l:xcovatlon 
Tar&et 1\reaa I ' C 

Reduce• toxlclty and 
vol~ of rooeldual 
cont-.lnanta by dl•po•tl 
at • TSO facility. 

II cafculeted Zl,ZOO 
pounde of TC! tnd orhoor 
volttlle orsanlct 
currently e•t~ted to be 
preeent le to be r-.oved 
fro. the excav•ted are•e 
In 2 re•n. 
Hay lncreeae VOC 
contaalnetlon la 
ateoephere vi• fualtlve 
duet probt-•. 

H•r lncr•••• thort-ten. 
expoaure of cOMRUnltr tnd 
vorkoora vta tt~epherlc 
trar.aport of VOCt. 

Short-ten. rlakt tre blah 
vlch potentltl for 
ateotpherlc cont .. lnatlon 
by VOCe ln dueL 

lltkt are raducad, tnd 
lons-t•~ per.antnt 
effectlveneae te 
tchleved. Hove•er, 
t•raet 1•••1• .. , b• ln 
••~••• of required 1•••1 
of cleenup. To thtt 
••tent there vould be no 
further rlak reduction. 

-- -

S¥1 Teraet Arae A 

Up to the caleuleted 
21,200 pounde of TC! end 
other •olettle orsenlc• 
currently eet~ted to be 
preeent vould be r•~•ed 
froa the eoll over • 
5·r••r treet.ent p<!rlod. 

Short-t•~ ri•ka ••• lav 
vlth releti•elJ abort 
t.pl,...nt•tlon t~• for 
tr••t .. nt tnd prote~tlon 
of c~nlt7 tnd vorkara. 

Rlake tre radu~ed, end 
lona-t•~ pe .... nent 
•ffectlveneae le 
achieved. However, 
t•raet levele ••r be In 
••c••• of required level 
of cle•nup. To that 
•atent there vould be no 
further rlak reduction. 

-- - -

SVI Teraet Are•• I ' c 

Up to the eeleulated 21,200 
pound• of TC! and other 
voletll• orsenlca currently 
eat~ted to be preeoont would 
be reftOved frOR the enll over 
• S-yeer treet~nt period. 

Short·t•m rhk• ere lov with 
relatively ehort 
iMpl•~ntatton ll .. a for 
treetRent end protooctlon of 
cOMMUnity •nd workera. 

Jteke tre reduced, tnd Ions
rene pe.....,nent oof feet tve•u• .. 
le echleved. However, t•rsoot 
levele ••r be ln eaceae of 
required level of cle•nup. To 
thet ext<!nt theroo would boo no 
further rlek reduction. 

- --



OVerall Protection 
of Huaan Health aad 
tbt &ayho-pt 

Stau Accnunct 

Capital Coau 

ADn~aal Cotta 

Prttent Worth Cotta 

Lona-t• .. 
!fftctlvanatt and 
Ptrwptpct 
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!acevatlon 
luau 6ru 6 

Dott not confo .. to preference 
fo~ awoldlaa lead dlapoaal. 

Thtrt art DO AAAA• for aoll 
claaa~ap. 

Approval Ira. aatnclat 
UDCirtalD. 

U1,776,!100 

$Z •• 776,!100 

lo riak r ... tnt at conclutloa 
oJ r..,dlal actlvltlae. 

tonvaatlonal tachaoloaJ vlth 
prowan raauhe. 

Table !1-20 
(Continued) 

!acavttlon 
Taraat Ar••• I • C 

Dott not coafo .. ro 

rraftranct for avoidlna 
tnd dltpotal. 

There ••• no AlAI• for 
eo 11 c ltanup. 

Approval Ira. aaenclaa 
uncel'tala. 

S40,l21,t!IO 

$40,321,1!10 

lo rlak r ... lat at 
concl~atloa of ,..,dial 
activit ill. 

ConvantioDal tachnoloaJ 
vlth provaa rat~alta. 

IYI Taratt 6rta 6 

There art no AJAia for 
aoll clttn~ap. 

Approval fro. aaenclaa 
uncertain. 

U2f, 700 

• 7!1,000 

$129,200 

lo rltk r,..iaa at 
coaclualoa of rt .. dial 
acthltitt. 

Conventional ttchnoloaJ 
vlth proven rtaultt. 

\ 

SVI Taraet Areae I ' C 

There ••• no AlAI• for aoll 
cleanup. 

Approval fr~ aaenclee 
uncertain. 

$2,102,400 

• 220,000 

$],135,600 

lo rlak re .. tnt at conclualon 
of r,..dial actlvltlet. 

Conventional technoloay vlth 
provtft reaulta. 
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General Response ~ction 

No Action 

No Action 

Limited Action 

Containment 

Containment to prevent 
migration of contami
nated groundwater 

Pumping and Onsite 
Treatment at a Central 
Treatment Facility 

Pumping, onsite treat
ment and discharge 

. ( --
Table 5-21 

TECHNIC~L FEASIBILITY SCREENING OF TECHNOLOGIES 
AND PROCESSES FOR THE GROUNDW~TER QU~LITY OBJECTIVE 

- - - -

Technology Process Feasibility Screening Comments 

Monitoring Monitoring, institutional 
controls 

Point of use wellhead Treatment at drinking water 
production wells 

Vertical barrier 

Groundwater pumping 

Physical-chemical 
treatment 

Slurry wall 

Steel sheet pile wall 

Grout wall 

Production wells 

Air stripping 

Steam stripping 

Carbon adsorption 

Reverse osmosis, ion 
exchange, vapor compression 
evaporation 

Required by NCP 

Potentially feasible 

Potentially feasible 

Not feasible for depths 
required 

Not feasible for depths 
required 

Potentially feasible 

Potentially feasible 

Potentially feasible 

Potentially feasible 

Not feasible for organics; 
potentially feasible for 
inorganics 

'-.. 

-
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General Response Action 

Pumping and Onsite 
Treatment at a Central 
Treatment Facility 
(continued) 

0/R 122-

Technology 

Biological treatment 

In situ treatment 

Discharge 

Discharge to aquifer 

Discharge to surface 
water 

Discharge to irriga
tion canal system 

Discharge to 
industrial user 

Discharge to sewer 
(PO'l'W) 

Table 5-21 
(Continued) 

Process 

UV-oxidation 

Biological treatment 

Enhanced bioreclamation 

Chemical oxidation 

Injection wells 

Spreading basins 

Transmission system 

Transmission system 

Transmission system 

Transmission system 

\ 

Feasibility Screening Comments 

Potentially feasible 

Not feasible; incompatible for 
waste types encountered 

Not feasible; incompatiole for 
chlorinated organics 

Not feasible; undemonstrated 
with potential for adverse 
effects 

Potentially feasible; poten
tial clogging problems due to 
water quality 

Potentially feasible 

Potentially feasible 

Potentially feasible; seasonal 
use of water 

Potentially feasible; limited 
by demand 

Potentially feasible; limited 
capacity of current POTW to 
receive discharge 
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General Response Action 

Pumping and Onsite 
Treatment at a Central 
Treatment Facility 
(continued) 

I RDD/RlS/022 
0'\ 
-...1 

Technology 

Discharge to potable 
water system 

Table 5-21 
(Continued) 

-·-

Process 

Transmission system 

-- - --- - - -

Feasibility Screening Comments 

Potentially feasible; limited 
by demand and capacity of 
current water supply system to 
receive discharge 

-



5. Groundwater extraction from Subunit C at a higher 
rate than Option 4, treatment that exceeds back
ground by air stripping, granular activated carbon 
polishing, and discharge to Subunit C by reinjec
tion or incorporation of treated water into the 
potable water supply 

Three options were considered for the removal of MEK from 
Subunit A groundwater: 

o Ultraviolet/ozone 
o Steam stripping, vacuum steam stripping 
o Hot air stripping 

The technology evaluation process examined a number of 
extraction, treatment, and end use alternatives. These are 
discussed in the Unidynamics Feasibility Study, Chapter 4, 
and the EPA September 7, 1989, memo listed in the 
Administrative Record Index (Appendix A). 

Screening of Alternatives 

The groundwater options were screened based on the require
ments outlined in SARA and CERCLA and based on effective
ness, implementability, and cost. Comparative analyses were 
performed so that options that may be unprotective, ineffec
tive, difficult to implement, or excessively costly would be 
screened from the list of potentially viable options and 
dropped from further consideration. 

Based on this rationale, two alternatives were eliminated: 

o Ultraviolet/ozone treatment for MEK removal 
o Steam stripping, vacuum steam stripping for MEK 

removal 

The summary of the technical evaluation for the remedial 
action alternatives for groundwater contaminated by VOCs is 
presented in Table 5-22. 

EVALUATION OF ALTERNATIVES 

The evaluation of alternatives was undertaken to provide the 
information needed to select an appropriate action that pro
tects human health and the environment and is cost-effec
tive. The evaluation was performed within the statutory and 
policy framework mandated by CERCLA and SARA. The evalua
tion of the various alternatives was based on the following 
factors: 

5-68 

RDD\R225\027.50 



I 
I 
I 
I 
I 
I 

I 

l 
I 

0 

0 

0 

0 

0 

0 

Technical considerations of the hydrogeologic set
ting 

Beneficial use of groundwater 

Uncertainties in the fate and transport of TCE in 
the groundwater flow system 

Results of the Endangerment Assessment regarding 
public health and the environment 

ARARs and other institutional programs 

Effectiveness in meeting remedial action objec
tives, implementability, and cost-effectiveness 

A summary of the detailed analysis of groundwater alterna
tives is presented in Table 5-23. Detailed costs are 
presented in Table 5-24. 

No Action Alternative. The no action alternative would 
allow the groundwater contamination to spread over an ever
widening area and would likely have continuing adverse 
environmental and health consequences. These include 
exposure to carcinogens and other harmful contaminants 
through ingestion of water and soil and inhalation of soil 
gas released from pumped groundwater. 

Extraction/Treatment Alternatives. The pumping alternatives 
for both Subunit A and C accomplish the objective of stop
ping migration of contaminants at the UPI site. When 
coupled with treatment, they also reduce the volume, mobil
ity, and toxicity of the groundwater contaminants. Pumping 
to extract contaminated groundwater would prevent migration 
of contaminants from the chosen pumping area. This technol
ogy has been demonstrated to be successful in other areas. 
Aquifer rehabilitation estimations are based on hydrogeo
logic principles and regional flow characteristics; conse
quently, the rate of extraction will impact the time 
required for rehabilitation. Analysis of water samples from 
monitoring wells for contaminant levels will indicate 
aquifer cleanup. Operation is relatively simple and is not 
expected to significantly affect the alternative's reliabil
ity. It is likely that during the remedial action, some 
components will require maintenance or replacement. No 
impediments to well construction are foreseen; however, 
safety hazards may be present during construction. These 

5-69 

RDD\R225\027.50 



U1 
I 

--.J 
0 

Alternative 

I. No Action 

2. Groundwater eatrectton fro. tht area in 
Subunit A above 100 ppb TCI. Treat .. nt b7 
alr-etripptna vlth vapor phaee cerboo aod 
reinjection to Subunit A. 

J. Groundwater extraction fro. Subunit A 
treat .. nt that eaceede AIAJe bJ air 
etrlpplna vtth vapor ph••• carbon, 
arenuler activeted carbon poliehlna, 
and retnjtctioa to Subunit A. 

4. Groundwater ••traction fra. Subunit A et a 
hlahar rete than Option ), traat.,nt that 
eace•d• backaround b7 air atrtppina vitk 
vapor phaaa carboa, aranular activated 
carbon poliehina, aod rainJectioa to 
Subunit A. 

5. Groundwater eatrectlon fro. Subunit G, 
treat.,nt that eacaeda AlAla b7 alr 
etrlpptna, arenul•r activetad c1rbon 
poltehlna, •nd diacherae to Subunit G b7 
reinjection or lncorr.ration of treated 
water Into the poteb • water eupplJ. 

'· Groundwater extraction fr~ Subunit C 
at • htah•r rata th•n Option 5, trett.,at 
that eaceeda backaround b7 1lr atrlpplna 
and ar•nul•r aetiv•t•d carbon pollehtos, 
dlaehara• to Subunit C b7 reinjection or 
lncorpor•tion of tre•t•d v•t•r Into the 
potable vater euppl7. 

JtOD\11112\0)7 .50-I 

TAble 5-22 
Slltt1ARY or 111[ SCREEN INC or 

CROUNDWATtl AQUlFIIl l!M!DlAL ACTIOII! 

lepl..,nt•billtJ 

A aroundv•ter eatr!ctlon, 
treat .. nt, and reinjection 171te• 
vould be relattv~IJ •••J to 
conatruct end .. pl ... nt. 

.,nt, and reinJection •Jat,. 
would ba r•l•tlvelJ •••J to 
conetruet and t.pl..,nt. 

A aroundvatar eatractioo, tralt

.. nt, end reinJection •J•t,. 
would ba relettvalJ eaaJ to 
conetruct and .. ple .. nt. 

A aroundvater extrAction, traet

.. ot, and reinJection or dta
trlbution •J•tea would ba 
reletlvelJ e•eJ to conetruet and 
.. plement. Co.nunltJ oppoaltlon 
.. , prohibit Introduction of 
treated aroundvater toto pot1bla 
aupplJ. 

A aroundv•t•r eatr•ctioo, tr••t-

Ment, end reinjection or dta
trlbutlon •Jete• would be 
relativel7 ea!J to conatruct end 
t.plement. C~ntty oppoaltton 
.. , prohlblt introduction of 
treated aroundv•ter into potable 
eupply. 

lfftcthenue 

1/A 

The ebllltJ of the •J•tea to 
extract cont .. tnente le ftlrlJ 
eerttla. The duration of the 
ectloo te aett.ated tt 20 
Jeare. 

The eblllt7 of the •J•t•• to 
eatreet coat .. taante It fatrlJ 
eertalo. The duretto• of tba 
actloa 11 aett..ted et 25 
, •• r •• 

The ebllltJ of the tJ!t,. to 
extract coat,.lnente It ftlriJ 
certato, Th• durettoa of tha 
•ctloo 11 eett..tad It 17 
J!are. 

The ebilttJ of the eyetem to 
eatrect cont .. tnente le falrl7 
certetn, The duretlon of the 
action le eett..ted at 25 
, •• r •• 

The abllltJ of the eyatem to 
eatract ront .. ln•nte Ia fairly 
certaln. The duration of the 
ectlon 11 eett..ted It 25 , .. , .. 

!!el•Uve Coat 

HediUIII 

Jtedl11111 to Hlah 

Lov 

_..._. 
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Alttrn•U,. 

1. Ultravlolat/oaone treatn.nt for K!K 
r~moval. 

II. Ste .. atrfppfnf' Yaeuu. ata .. arrlppfn& 
for K!K re..,.,a • 

ltDD\UZ\OH.~0-2 

_ ... _ ----

Tabla ~-22 
(Continued) 

Impal..,gtabtlttt 

A sroundvatar treat.ant aJat .. 
for K!K removal would be 
relativelJ •••1 to eonatruet and 
l.mpleiiM!nt. 

A aroundvater traat .. nt •7•t .. 
for K!K remo••l would be 
relatively •••1 to eonatruct and 
S..p1-nt. 

-~- - -

lfftctlnpau 

H•J not be affactl•• bacauae 
hlah catbonate 1•••1• interfere 
wlth ozone o•tdattonr u1tra
•tolat lisht intenaltJ reducea 
raptdlJ due to fiL.ina o( 
querta tubaa. 

Influent K!K concentration• era 
difficult to predict. 

Ha7 not be effeetl•• becauae 
blfh calcl~ carbonate calclu. 
au fate concentration• vtll 
aceta porttona of thaae unlta. 

Influent K!l concantrattona •r• 
dlfftcult to predict. 

...... - - - ·-

1\ehttn Coat 

Htsh 

ttadt..,. to Htsh 
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Reproduced from 
best avelleble copy. 

AlttAttl!l I 

o Cra.Ddvater •~lttr 
-•ltarl .. 

0 ..... ., ...... 

r•autcttoo• 

o lo r ... dtal actto• 
tabe 

IIDII/111/029-1 

Tobie ~-21 
O!TAILEO AMALYSI5 Of CaDU.DWATEI ALT!IAATIV£5 

Alttmtstn l 

o Crouadvtttr qt~alltr 
-•ttorl .. 

0 latract aroundvater 
at 400 apa for 20 
r•ara ~•••a lour 
pro6uetlOD ~llt 

o Ptpa to Ua1Dra .. tco 
ftdltt1 

o Treat .. Dl vlll 
tacl~d• volttllt 
oraantc elr 
etrlpplDI vlt~ vepor 
pbet carboa and 
trtaulu ecctutetl 
ctrboe pollt~l'l 

o lalajact treeted 
water tato Uatt A 
..... u •• 

o TrettMnt of 
urlppa<l volattlu 
111 vapor pilate 
car boa 

o ~altr Ia pro
tect•• durlna coa
conetructloo and 
lJipl ... atatloe 

o Work••• are pro· 
tected tlurlDI COD• 
at nacc toa ... 
lJipl ... attttoe 

61!!101\ht ) 

o Crwadvttar 'l"'lllJ 
-nllorlaa 

o latract arovndvttar 
ac 1,000 ,,. for 
2S rant uetna alnt 
prnd11ctloa ~11• 

o Ptpa to UetD,....tco 
foclllt1 

o Trut-nt vtll 
tacludt vobt llt 
orttalc tlr 
atrtpptaa vtt~ vapor 
ph••• car~ and 
traaular act haud 
ctrboa pollt~l .. 

o ltlnject trearad 
vattr lDlO UDlt A 
aq~&lftr 

o Traer-at of 
t1 ripped volattlea .. , .......... . 
caclkta 

o t-nllr h pro
tected d11rl"1 coe
euuclloa aa<l 
lJipl-attlloa 

a Wor~•r• are pro
ttcttd tl11rl .. co•· 
etr-.c~toa aM ........ ,.u .. 

Ahrrnt!IV! 

o Groundwater qt~tlltr 
.., .. uort•a 

0 lalracl ar~ndvattr 
at ),000 .,. for 
11 re•r• ..... , 24 
product lot velle 

o Pipe to UalDJn.alct 
hctlttr 

o Trut-•t will 
include volttllt 
ora ... lc tlr 
etrlpptaa vlth vapor 
phatt carbon tad 
aranular acllwated 
carboa polltblat 

o lolnject treated 
waler talo Un1t & 
aquUer 

o Treat .. Dt of 
etrlpptd volatllu 
h vapor phttt 
car boa 

0 c-nlty .. pro
tected tlurl•t coa
at ruct to• •IWI 
lJipl-•tttlaa 

o Workero are pro
tected olurlnt 
coatt ruclloa eood 
bopl-auttoa 

6ltergetlvr > 
o Croundw•t•r quality 

-nltorlna 

0 latr•ct aro~advater 
ac 40 .,. for 
2S r••r• ueln1 one 
tatrectlon veil 

o Treet .. nt viii 
lacl11de volatile 
oraanlc alr 
atrtpptna anti 
1r•aular actlv•ted 
ctrboa polleblnt 

o Dlachara• Into 
Sub~nll C aquifer by 
re l•J•ctloa 

o Otber bta•ftclal 
..... _,. bt 
tppropr hte and 
would bt evaluated 

a c=-ntty It pro
leered durtna con
at ructton aMI 
bopl-lllatioa 

o Vatkera are pro· 
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Table 5-24 
DETAILED COST ANALYSIS FOR GROUNDWATER ALTERNATIVES 

ALTERNATIVE 2 

1,000-GPM EXTRACTION/AIR STRIPPING/ 
VAPOR PHASE PHASE CARBON/ 

GRANULAR ACTIVATED CARBON POLISHING/ 
REINJECTION 

DIRECT COSTS 

Groundwater Extraction System 
Nine wells, six of 115-gpm capacity and 
three of 100-gpm capacity, 7.5 hp, 231 feet 
of head at $22,000 each; six stainless steel 
pumps at 115 gpm, three pumps at 100 gpm at 
$6,000 each; FRP piping, 3-inch to 6-inch
diameter, total length of 10,700 feet at 
$329,200 

Air Stripping System 
Two FRP air stripping towers, 8.0 feet 
diameter by 20 feet total height with 15 
feet polyethylene packing; 25.00 cfm blower 
(30 hp), operating at G/L of 160, with 
liquid pumps (25 hp), flowmeters, valves 
piping, and fittings 

Source: Vendor Information 

Vapor Phase Carbon System 
Skid-mounted vapor phase carbon system sized 
for 50,000 cfm gas flow, steam boiler, off
gas chiller, knockout drum, and preheater 

Source: Vendor Discussions 

Granular Activated Carbon Polishing System 
Skid-mounted - two granular activated carbon 
beds, each 12 feet in diameter, 12 feet in 
height, containing 38,000 pounds granular 
activated carbon. Beds piped in series, 
upflow and backwashable. Includes backwash 
pumps, pipes, and fittings. 

Source: Vendor Discussions 

Foundation Pad 
Dimensions: 50 feet by 100 feet x 6 inches 
with 6-inch curb. Concrete at $125/cubic 
yard. Float finish. 

1nks 
Two 30,000-gallon epoxy-coated steel feed 
and treated water tanks 
One 10,000-gallon epoxy-coated tank 
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s 567,000 

390,000 

380,000 

244,000 

15,500 

88,000 
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Table 5-24 
(Continued) 

ALTERNATIVE 2 (continued) 

DIRECT COSTS (continued) 

Utilities Hookups 
480V/3-phase 600-amp electrical service is 
provided to the process pad: $30,000 
Gas: $9,000 
Water: $6,000 

Discharge System 
Eighteen 60-gpm-capacity reinjection wells 
at $20,000/well with 14,000 feet of 8-inch
diameter pipe; includes trenching and 
back£ illing 

Interunit Piping 
8 percent of capital equipment cost 

Instrumentation 
12 percent of capital equipment cost (not to 
include discharge system) 

Installation and Testing 
Mobilization/demobilization: 
Tank rigging and replacement: 
Process piping: $75,000 
Electrical: $25,000 
Pressure and water testing: 

Subtotal Direct Costs 

INDIRECT COSTS 

Engineering 

$25,000 
$33,000 

$3,500 

12 percent of total direct costs 

Startup 
One Engineer at 50 hours/week at $70/hour 

Permits 
Per onsite estimate 

Contingency 
15 percent of total direct costs 

Subtotal Indirect Costa 

Total Capital Costa, Alternative 2 
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45,000 

1,065,000 

140,000 

140,000 

161.500 

$3,236,000 

s 345,000 

14,000 

15,000 

431.000 

s 805,000 

$4,041,000 

----------



Table 5-24 
(Continued) 

ALTERNATIVE 2 (continued) 

ANHUAL COSTS 

Monitoring 

Groundwater Extraction System 
Electrical at $0.10/kWh: $43,000 
Maintenance (pump and well) at $700/well: 
$6,300 
Maintenance (piping repair) at 1 percent of 
withdrawal system capital cost: $6,700 

Air Stripping System 
Electrical: $105,000 
Biocide: $87,500 
Maintenance at 3 percent of air stripping 
system capital cost: $11,700 

Vapor Phase Carbon System 
Electrical: $62,500 
Maintenance at 3 percent of vapor phase 
system capital cost $11,400 

Granular Activated Carbon Polishing System 
Includes electrical, regeneration of 51,000 
pounds carbon/year at $1.20/pound 

Pla.nt Operator 
1/2 time to conduct maintenance, repair, and 
sampling activities 

Sampling 
Two samples per week 

Waste Disposal 
Recycling/incineration of concentrated 
liquid organic at approved facility 

Tank Maintenance 
Painting/cleaning/repair 

Process Automation 
2 percent of instrumentation capital costs 
plus periodic cleaning of probes 

Discharge System 
Well pump maintenance and pipe repair at 10 
percent of discharge system capital costs 

Total Annual Coata, Alternative 2 
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$ 30,000 

56,000 

204,000 

73,900 

70,000 

15,000 

10,000 

5,400 

1,500 

3,000 

107,000 

s 576,000 

----------
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DIRECT COSTS 

Table 5-24 
(Continued) 

ALTERNATIVE 3 

3,000-GPM EXTRACTION/AIR STRIPPING/ 
VAPOR PHASE CARBON/ 

GRANULAR ACTIVATED CARBON POLISHING/ 
REINJECTION 

Groundwater Extraction System 
24 wells at $20,000 per well; 
24 stainless steel pumps, 125 gpm, 15 hp, 
300 feet of head at $5,000 each; 
FRP piping, 3-inch to 14-inch diameter, 
total length of 20,000 feet: $775,000 

Air Stripping System 
Two 14-foot-diameter by 20-foot-high FRP air 
stripping tower with 15 feet polyethylene 
packing. 3,000-gpm liquid flow rate, 
approximately 60,000-cfm gas flowrate/tower, 
TCE influent at 34,000 ppb, blower, 
flowmeter, valves, piping, and fittings 

Vapor Phase Carbon System 
Skid-mounted, 120,000-cfm gas flow rate, 
steam boiler, off-gas chiller, knockout 
drum, and preheater 

Granular Activated Carbon Polishing System 
Two parallel skid-mounted trains of two 
granular activated carbon upflow beds, 
connected in series, backwashable; 
containing 38,000 pounds granular activated 
carbon per bed; includes backwash pumps, 
pipes, and fittings 

Foundation Pad 
100 feet by 100 feet by 6-inch reinforced 
concrete, #4 rebar each face, each way, 
concrete at $125/cubic yard, float finish 

Tanks 
Two 45,000-gallon epoxy-coated steel feed 
and treated water tanks; 
one 30,000-gallon epoxy-coated backwash tank 

Utilities Hookups 
Includes gas, water, and electrical 

Interunit Piping 
8 percent of capital equipment costs 

Instrumentation 
12 percent of capital equipment costs 
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$1,375,000 

755,000 

675,000 

488,000 

28,000 

128,000 

60,000 

16~,000 

260,000 



Table 5-24 
(Continued) 

ALTERNATIVE 3 (continued) 

DIRECT COSTS (continued) 

Discharge System 
48 - 65-gpm-capacity injection wells at 
$20,000 per well with 14,000 feet of 14-
inch-diameter pipe. Includes trenching and 
backfilling. 

Installation and Testing 
Includes installation of tanks and interunit 
piping, testing of well pumps and pipelines, 
mobilization, and demobilization 

Subtotal Direct Costs 

INDIRECT COSTS 

Engineering 
12 percent of total direct costs 

Startup 
One Engineer at 50 hours/week at $70/hour 
for 4 weeks 

Permits 
Per onsite estimate (FS) 

Contingency 
15 percent of total direct costs 

Subtotal Indirect Costs 

Total Capital Costs, Alternative 3 

ANNUAL COSTS 

Monitoring 

Groundwater Extraction System 
Electrical at $0.10/kWh: $117,000 
Maintenance (pump and well) at $700/well: 
$17,000 
Maintenance (piping repair) at 1 percent of 
withdrawal system capital cost: $14,000 
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3,059,000 

180,000 

s 7' 172 '000 

$ 861,000 

14,000 

15,000 

1.076,000 

$1,966,000 

$9' 138 '000 

----------

s 30,000 

148,000 
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Table 5-24 
(Continued) 

ALTERNATIVE 3 (continued) 

ANNUAL COSTS (continued) 

Air Stripping System 
Electrical: $265,000 
Biocide: $263,000 
Maintenance at 3 percent of air stripping 
system capital cost: $23,000 

Vapor Phase Carbon System 
Electrical: $100,000 
Maintenance at 3 percent of vapor phase 
carbon system capital costs: $20,000 

Granular Activated Carbon Polishing System 
Electrical: $75,000 
Carbon regeneration at 228,000 pounds/year 
at $1.20/pound: $274,000 
Maintenance at 3 percent of granular 
activated carbon polishing system: $15,000 

Discharge System 
Pipeline maintenance at 10 percent of 
discharge system capital costs 

Plant Operator - Full-time 

Sampling 
Two samples per week 

Waste Disposal 
Recycling/incineration of concentrated 
liquid organic at approved facility 

Tank Maintenance 
Painting/cleaning/repairing 

Process Automation 
2 percent of instrumentation system capital 
costs plus periodic cleaning of probes 

Total Annual Costa, Alternative 3 
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s 551,000 

120,000 

364,000 

306,000 

30,000 

10,000 

50,000 

5,000 

7,000 

$1,621,000 

----------



DIRECT COSTS 

Table 5-24 
(Continued) 

ALTERNATIVE 4 

40-GPM EXTRACTION/AIR STRIPPING/ 
GRANULAR ACTIVATED CARBON POLISHING/ 

REINJECTION 

Groundwater Exeraction System 
One well of 40 gpm capacity at $20,000; 
one stainless s~eel pump, 40 gpm, 7-1/2 hp, 
400 feet of head at $5,000; FRP piping, 2-
inch for 400 feet: $3,800 

Air Stripping System 
One 1-1/2-foot-diameter by 17-foot-high FRP 
air stripping tower with 12 feet 
polyethylene packing, 40-gpm liquid flow 
rate, 535-cfm gas flow rate, 1-hp blower, 
TCE influent at 21 ppb, flowmeter, valves, 
piping, and fittings 

Granular Activated Carbon Polishing System 
Two 2,000-pound granular activated carbon 
beds conneceed in series, approximately 4 
feet diameter by 11 feet high each, 40-gpm 
flow rate, TCE influent at <5.0 ppb, 99 
percent removal 

Foundation Pad 
50-foot by 100-foot by 6-inch reinforced 
concrete with 6-inch curb, #4 rebar each 
face, each way, concrete at $125/cubic yard, 
float finish 

Tanks 
Two 5,000-gallon epoxy-coated steel feed and 
treated water tanks 
Two 1,125-gallon epoxy-coated backwash tanks 

Utilities Hookups 
480V/3-phase 400-amp electrical service 
transformer to process pad: $25,000 
Gas: $9,000 
Water: $6,000 

Discharge System 
Two 20-gpm-capacity injection wells at 
$20,000 each with 6,000 feet of 2-inch
diameter pipe; includes trenching and 
backfilling 

Interunit Piping 
FRP piping 2-inch for 5,600 feet; includes 
trenching and backfilling, 8 percent of 
capital equipment costs 
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s 28,800 

10,000 

17,800 

15,500 

19,000 

40,000 

150,000 

19,300 
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Table 5-24 
(Continued) 

ALTERNATIVE 4 (continued> 

DIRECT COSTS (continued) 

Instrumentation 
12 percent of capital equipment costs 

Installation and Testing 
15 percent of capital equipment costs 

Subtotal Direct Costa 

INDIRECT COSTS 

Engineering 
12 percent of total direct costs 

Startup 
10 percent of capital equipment costs 

Permits 
Per onsite estimate (FS) 

Contingency 
15 percent of total direct costs 

Subtotal Indirect Costa 

Total Capital Costa, Alternative 4 

ANNUAL COSTS 

Monitoring 

Groundwater Extraction System 
Electrical at $0.10/kWh: $5,000 
Maintenance (pump and well) at $700/well: 
S700 
Maintenance (piping repair) at 1 percent of 
withdrawal system capital cost: $2,900 

Air Stripping System 
Electrical: $8,000 
Biocide: $3,500 
Maintenance at 3 percent of air stripping 
system capital cost: $500 

GAC Polishing System 
Includes electrical for 1-hp feed and 
backwash pump and periodic changeout and 
decommissioning (one bed per year) 
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29,000 

36.300 

s 365,700 

44,000 

24,000 

15,000 

55.000 

s 138,000 

s 503,700 

----------

s 30,000 

8,600 

12,000 

4,000 



Table 5-24 
(Continued) 

ALTERNATIVE 4 (continued) 

ANNUAL COSTS (continued) 

Plant Operator 
1/2 time of annual salary of $30,000 

Sampling 
Two samples per week 

Tank Maintenance 
Painting/cleaning/repair 

Process Automation 
2 percent of instrumentation capital cost 
plus periodic cleaning of probes 

Discharge System 
10 percent of discharge piping capital cost 

Total Annual Coate, Alternative 4 
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$ 15,000 

10,000 

1,500 

1,000 

15,000 

$ 97,000 

----------
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DIRECT COSTS 

Table 5-24 
(Continued) 

ALTERNATIVE 5 

60-GPM EXTRACTION/AIR STRIPPING/ 
GRANULAR ACTIVATED CARBON POLISHING/ 

REINJECTION 

Groundwater Extraction System 
One well of 60 gpm capacity at $20,000; 
one stainless steel pump, 60 gpm, 7-1/2 hp, 
400 feet of head at $5,000; FRP piping, 2-
inch for 400 feet: $3,800 

Air Stripping System 
One 2-foot-diameter by 17-foot-high FRP air 
stripping tower with 12 feet polyethylene 
packing, 60-gpm liquid flow rate, 960-cfm 
gas flow rate, 1-hp blower, TCE influent at 
5 ppb, flowmeter, valves, piping, and 
fittings 

Granular Activated Carbon Polishing System 
Two 2,000-pound granular activated carbon 
beds connected in series, approximately 4 
feet in diameter by 11 feet high each, 60-
gpm flow rate, TCE influent at <5.0 ppb, 99 
percent removal 

Foundation Pad 
50-foot by 100-foot by 6-inch reinforced 
concrete with 6-inch curb, #4 rebar each 
face, each way, concrete at $125/cubic yard, 
float finish 

Tanks 
Two 7,500-gallon epoxy-coated steel feed and 
treated water tanks 
two 2,000-gallon epoxy-coated backwash tanks 

Utilities Hookups 
480V/3-phase 400-amp electrical service 
transformer to process pad: $25,000 
Gas: $9,000 
Water: $6,000 

Discharge System 
Two 30-gpm-capacity injection wells at 
$20,000 each with 6,000 feet of 2-inch
diameter pipe; includes trenching and 
backfilling 

Interunit Piping 
8 percent of capital equipment costs 
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$ 28,800 

10,000 

17,800 

15,500 

24,800 

40,000 

150,000 

19,800 



Table 5-24 
(Continued) 

ALTERNATIVE 5 (continued) 

DIRECT COSTS (continued) 

Instrumentation 
12 percent of capital equipment costs 

Installation and Testing 
15 percent of capital equipment costs 

Subtotal Direct Costs 

IHDIRECT COSTS 

Engineering 
12 percent of total direct costs 

Startup 
10 percent of capital equipment costs 

Permits 
Per onsite estimate (FS) 

Contingency 
15 percent of total direct costs 

Subtotal Indirect Costs 

Total Capital Costs, Alternative 5 

ANNUAL COSTS 

Monitoring 

Groundwater Extraction System 
Electrical at $0.10/kWh: $7,500 
Maintenance (pump and well) at $700/well: 
$700 
Maintenance (piping repair) at 1 percent of 
withdrawal system capital cost: $2,900 

Air Stripping System 
Electrical: $12,000 
Biocide: $5,300 
Maintenance at 3 percent of air stripping 
system capital cost: $500 

Granular Activated Carbon Polishing System 
Includes electrical for 1-hp feed and 
backwash pumps and periodic changeout and 
decommissioning (one bed per year) 
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29,700 

37,000 

$ 373,400 

s 44,800 

24,800 

15,000 

56,000 

s 140,600 

s 514,000 

----------

s 30,000 

11 t 100 

17,800 

4,000 
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Table 5-24 
(Continued) 

ALTERNATIVE 5 (continued> 

ANNUAL COSTS (continued) 

Plant Operator 
1/2 time of annual salary of $30,000 

Sampling 
Two samples per week 

Tank Maintenance 
Painting/cleaning/repair 

Process Automation 
2 percent of instrumentation capital cost 
plus periodic cleaning of probes 

Discharge System 
10 percent of discharge piping capital cost 

Total Annual Costs, Alternative 5 
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s 15,000 

10,000 

1,500 

1,000 

15.000 

s 105,400 

----------



will be considered in construction plans. If pump failure 
were to occur, there would be no short-term release of con
taminants pending repair that could pose a threat to public 
health or the environment. 

Air stripping with vapor phase carbon (Subunit A groundwater 
aquifer alternatives only) and granular activated carbon 
polishing achieve the desired goal of reducing volume and 
toxicity of the groundwater contaminants sufficiently to 
meet the applicable and appropriate requirements and will 
likely exceed those requirements. Treatment of contaminated 
groundwater by air stripping has been shown to be very 
effective with removals of organic contaminants often 
exceeding 99.9 percent. Granular activated carbon polishing 
for removal of MEK and acetone may be equally as effective. 
These procedures are relatively predictable, and they have 
been used successfully at a number of CERCLA sites. Equip
ment is relatively easy to operate once initial adjustments 
have been completed. Operator training will be required. 
Occasional attention for adjustment, monitoring, and testing 
will be required. With industrial-grade components and reg
ular preventive maintenance, process integrity should be 
10 years or more. Scaling of air stripping tower internals 
has been a problem at some sites. A small amount of anti
sealant, such as hypochlorite, would be required to remedy 
this. Also, spent carbon from the granular activated carbon 
beds will require periodic regeneration. 

If, in the implementation of the remedial action, EPA 
determines that air stripping cannot treat MEK to the level 
required by the ARARs, then hot air stripping and scale 
control methods will be employed unless EPA determines that 
the technology is impracticable. If the technology to treat 
MEK is impracticable, EPA will waive compliance with the MEK 
ARAR pursuant to CERCLA Section 12l(d)(4), and set an 
alternative limit that is protective of human health and the 
environment. 

Numerous vendors are available to produce the process com
ponents. Conventional materials for construction are 
required. 

All equipment items can be shop-fabricated and skid-mounted, 
making field erection easier. Construction for implementa
tion of Alternatives 2 and 3 could take up to one year, and 
6 months for Alternatives 4 and 5. Catastrophic failure of 
components is unlikely, and any threat to public health and 
the environment is relatively low. 
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For the Subunit A groundwater treatment alternatives, air 
emission controls will be placed on the air stripping 
towers. SARA states that a remedy should reduce the toxic
ity, mobility, and volume of contaminants. The Maricopa 
County Air Pollution Control Board requires that all new 
plants with air emissions "will adequately dilute, reduce, 
or eliminate the discharge of air pollution to adjoining 
property." This requirement is also known as reasonably 
achievable control technology (RACT), and in this case, RACT 
is air emission controls such as activated carbon adsorption 
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Date of 
Publication 

Sept. 1983 

June 1984 

June 1984 

Aug. 1984 

RDD/R94/029.50 

Appendix A 
INDEX OF ADMINISTRATIVE RECORD 

Ecology and Environment, Inc. Site Inspec
tion Report, Goodyear Aerospace Corporation. 
September 1983. 

Presents sampling results of community 
wells in the vicinity of the Phoenix
Goodyear Airport. Identifies potential 
waste generators in the area. 

Ecology and Environment, Inc. 
RI/FS Litchfield Airport Area. 
Arizona. June 1984. 

Final Workplan 
Goodyear, 

Describes the activities to be carried 
out and the methodology for the remedial , 
investigation and feasibility study of 
the Litchfield Airport Area (later 
renamed the Phoenix-Goodyear Airport). 

Unidyanamics Phoenix, Inc. Dry Well Soil 
Testing Project, Unidynamics Phoenix, Inc. 
Goodyear. Arizona. Prepared by Western 
Technologies, Inc. June 1984. 

Describes volatile organic compound 
sampling and results of soil samples 
collected near dry wells at the 
Unidynamics facility. 

Engineering-Science, Inc. Contamination 
Assessment Plan. August 1984. 

Provides revised plan for assessment of 
groundwater contamination in the vicin
ity of the Goodyear Aerospace Corpora
tion facility (currently owned by Loral 
Corporation). This was done as a 
requirement of Administrative Order 84-
02 issued by EPA, Region IX. 
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Publication 

Oct. 1984 

Nov. 1984 

1985 
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May 1985 
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U.S. EPA. Final Community Relations Plan. 
Phoenix-Litchfield Airport Area. Prepared by 
CH2M HILL. October 1984. 

Prepared as part of Phase I of the RI/FS 
to provide a means of gathering back
ground, site history, and a discussion 
of the concerns of interested parties. 

U.S. EPA. Quality Assurance Project Plan. 
Indian Bend Wash and Phoenix-Litchfield 
Airport Area Sites. Prepared by Ecology and 
Environment, Inc. November 1984. 

Describes procedures for ensuring qual
ity control and reliability of sampling 
procedures, field measurements, equip
ment maintenance, analytical procedures, 
data management, and document control. 

City of Goodyear. Comprehensive Plan. City 
of Goodyear, Arizona. 1985. 

Presents expected future population 
growth, distribution, and land use. 

Unidynamics Phoenix, Inc. Results of the 
First Phase of the Hydrogeologic Studies at 
the Qnidynamics Phoenix. Inc •• Goodyear 
Facility. Prepared by Dr. Kenneth D. 
Schmidt. January 1985. 

Provides results and hydrogeologic 
interpretations from the drilling and 
sampling of four monitoring wells at the 
Unidynamics site. 

Goodyear Aerospace Corporation. Evaluation 
of Soils and Shallow Groundwater Contamina
~. Prepared by Engineering-Science, Inc. 
May 1985. 
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Date of 
Publication 

July 1985 

Aug. 1985 

Jan. 1986 

Jan. 1986 
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Presents test locations, methods, and 
results of the soil sampling and 
piezometer installation program 
conducted at the Goodyear Aerospace 
facility. 

Unidynamics Phoenix, Inc. Results of 
Continued Remedial Investigation of the 
Unidynamics-Phoenix. Inc. site. Prepared by 
Dames and Moore. July 1985. 

Presents results for the drilling and 
sampling of onsite monitoring wells, 
aquifer testing, and water level 
measurements. 

Goodyear Aerospace Corporation. Remedial 
Investigation, Phase I Results. Contamination 
Assessment Report, Goodyear Aerospace 
Corporation, Litchfield Park, Arizona. Pre
pared by Engineering-Science, Inc. August 
1985. 

Presents results of Phase I drilling and 
depth-specific monitoring well 
installation. Includes water quality 
and aquifer testing results. 

U.S. EPA. Task 5.3 Phase I Data Summary/ 
Report. Phoenix-Litchfield Airport Area 
Remedial Investigation. 2 Volumes. Prepared 
by Ecology and Environment, Inc. January 17, 
1986. 

Presents data regarding aquifers, soil 
materials, and contamination beneath the 
PGA area. 

U.S. EPA. Task 4.0 Source Verification. 
Field Investigation. Phoenix-Litchfield 
Airport Area Remedial Investigation. 2 
Volumes. Prepared by Ecology and 
Environment, Inc. January 31, 1986. 
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Apr. 1986 

Oct. 1986 

Oct. 1986 
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Provides a history of hazardous waste 
disposal practices, assessment of known 
and suspected contaminant source areas, 
and a determination of other potential 
sources. 

Unidynamics Phoenix, Inc. Soil Gas Investi
gation Report. Unidynamics Phoenix, Inc •• 
Goodyear, Arizona. Prepared by Tracer 
Research Corporation. February 1986. 

Discusses soil gas sampling and mobile 
analysis conducted at the Unidynamics 
facility. 

U.S. EPA. PLA Sampling Plan. 
Ecology and Environment, Inc. 
1986. 

Prepared by 
March 19, 

Provides objectives, methods, and 
procedures for semiannual well water 
sampling and analysis. Sampling was 
done in April 1986. 

U.S. EPA. Superfund Public Hea1th Evaluation 
Manual. Office of Emergency and Remedial 
Response, Office of Solid Waste and Emergency 
Response, Washington, D.C. October 1986. 

Establishes framework for public health 
evaluations at Superfund sites. 

U.S. EPA. Technical Memorandum: Results of 
Soil Gas Sampling and Analysis. Phoenix
Litchfield Airport Remedial Investigation 
Phase II, Stage 1. Prepared by CH2M HILL. 
October 3, 1986. 

Discusses soil gas sampling and mobile 
analysis conducted at the PGA superfund 
site from July 17 to ZS, 1985. 
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Date of 
Publication 

Dec. 1986 

Feb. 1987 

June 1987 

July 1987 

July 1987 
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Goodyear Aerospace Corporation. Evaluation 
of Logging and Depth-Specific Sampling of 
Goodyear Aerospace Corporation Production 
Wells. Prepared by Engineering-Science, Inc. 
December 1986. 

Presents results and interpretations of 
geophysical logging and sampling of 
production wells at the former GAC 
facility. 

U.S. EPA. Soil Gas Tecbnical Memorandum 
RI/FS. Phoenix-Goodyear Airport. Prepared 
by CH2M HILL. February 27, 1987. 

Discusses soil gas and mobile analysis 
conducted at the PGA Superfund site from 
January 3 to 22, 1987. 

u.s. EPA. Soil Sampling Plan. Phoenix
Goodyear Airport RI/FS. Prepared by CH2M 
HILL. June 29, 1987. 

Presents locations, rationale, and 
methodology for soil samples collected 
from the southern portion of the study 
area. 

Unidynamics Phoenix, Inc. 
for Unidynamics Facility. 
and Moore. July 1987. 

Soil Sampling Plan 
Prepared by Dames 

Presents the locations, rationale and 
methodology for sampling and analysis of 
the Phase I soil sampling. 

u.s. EPA. Interim Guidelines on Compliance 
with Applicable or Relevant and Appropriate 
Requirements. July 9, 1987 • 

Provides new guidance on selection of 
ARARs and MCLs as cleanup standards for 
Superfund sites. Incorporates SARA. 
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Date of 
Publication 

Sept. 1987 

Oct. 1987 

Oct. 1987 

Oct. 1987 

Jan. 1988 

RDD/194/029.50 

U.S. EPA. Record of Decision Summary for 
Section 16 Operable Unit. Phoenix-Goodyear 
Airport Superfund Site. Prepared by CH2M 
HILL. September 25, 1987. 

Presents EPA's preferred remedy for the 
Section 16 Operable Unit. 

Loral Corporation. Environmental Audit 
Sampling Results, Loral Systems Division, 
Litchfield Park. Arizona. Prepared by 
Moretrench Environmental Services. October 
1987. 

Presents analytical methods, QA/QC pro
cedures and results for 15 soil samples 
collected at the former Goodyear 
Aerospace facility. 

u.s. EPA. Tecbnical Memorandum Results of 
the PGA Soils Investigation. Prepared by 
CB2M BILL. October 5, 1987. 

Presents the results of soil samples 
collected from the south portion of the 
study area during June and July, 1987. 

U.S. EPA. Final Feasibility Study for 
Section 16 Operable Unit. Goodyear. Arizona. 
Prepared by CB2M BILL. October 19, 1987. 

Discusses and screens remedial actions 
for providing an expedited cleanup of 
the Section 16 Operable Unit. 

U.S. EPA. Final Air Sampling Plan. Phoenix
Gooqyear Airport RI/FS. Prepared by CB2M 
BILL. January 1988. 

Presents locations, rationale, method
ology, and analytical protocol for 
ambient air samples collected from the 
southern portion of the study area. 
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Date of 
Publication 

Jan. 1988 

March 1988 

April 1988 

April 1988 

RDD/R94/029.50 

U.S. EPA. Field Sampling Plan for 
Geophysical Logging and Depth Specific 
Sampling. Phoenix-Goodyear Airport Site. 
Prepared by CH2M HILL. January 20, 1988. 

Details procedures for logging and 
sampling of three production wells 
within the PGA site boundaries. 

Goodyear Tire and Rubber Company. Phase II 
Remedial Investigation Report Pboenix
Goodyear Airport Site. Prepared by 
Engineering-Science, Inc. March 1988. 

Discusses the installation and sampling 
of 19 monitoring wells, logging and 
sampling of 6 production wells, and 
sampling of sewers. Presents water 
quality results. 

Arizona Department of Environmental Quality. 
Air Toxics Monitoring Study of Phoenix Urban 
~- April 1988. 

Presents findings of an air monitoring 
program conducted in and around the 
Phoenix metropolitan area. 

U.S. EPA. Tecbnieal Memorandum Installation 
of Phase II. Stage 2. Groundwater Monitoring 
Wells. Phoenix-Goodyear Airport RI/FS. 
Prepared by CH2M HILL. April 25, 1988. 

Discusses the installation of monitoring 
wells installed at the PGA site from 
March 15, 1987, to January 1988. Pre
sents results of geophysical logging, 
aquifer testing, and water quality 
sampling. 

A-7 



Date of 
Publication 

August 1988 Unidynamics Phoenix, Inc. Results of the 
Phase II Groundwater Investigation. 
Unidynamics RI/FS. PreFared by Dames & 
Moore. August 2, 1988. 

Discusses installation of nine monitor
ing wells near the Unidynamics facility. 
Includes water quality data, water le~~l 
data, and results cf geophysical logging 
and aquifer testing. 

December 1988 U.S. EPA. Guidance on Remedial Actions for 
Contaminated Groundwater at Superfund Sites. 
Office of Emergency and Remedial Response. 
December 1988. 

January 1989 

June 1989 

RDO/R94/029.50 

This guidance focuses on policy and 
decisionmaking issues associated with 
the development, evaluation, and 
selection of groundwater remedial 
actions at Superfund sites. 

Arizona Department of Health Services. 
Letter from Norman J. Peterson to 
Jess A. Brown. January 3, 1989. 

This letter explains the rationale and 
lists the ADHS health-based soil 
cleanup guidance levels for specific 
VOCs and pesticides. 

U.S. EPA. 9 volumes. Phoenix-Goodyear 
Airport Remedial Investigation/Feasibility 
Study. Public Comment Draft. Volumes I 
through VI prepared by CH2M HILL. Volumes 
VII and VIII prepared by Unidynamics 
Phoenix, Inc. Volume IX prepared by the 
Arizona Department of Water Resources. 
June 7, 1989. 

Presents the results of the remedial 
investigation and contaminant transport 
modeling efforts. Develops and 
evaluates alternatives for remedial 
action at the site. 
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Date of 
Publication 

June 1989 

July 1989 

August 1989 

August 1989 

IDD/R94/029.SO 

U.S. EPA. Reporter's Transcript of 
Proceedings Phoenix-Goodyear Airport Axea 
Superfund Site Final Remedy. Prepared by 
Brus~ and Terrell, P.C. June 21, 1989. 

This is a transcri~t of the proceedings 
of the Public Meeting held by EPA on 
June 21, 1989, at 7:00p.m. in the 
Goodyear Community Center to discuss the 
PGA final remedy. 

Unidynamics Phoenix, Inc. Letter from 
William Donahue to Hr. Jeff Rosenbloom, U.S. 
EPA, including attachments. July 17, 1989. 

Discusses technical issues associated 
with the EPA preferred alternative for 
the northern porticn of the PGA site in 
the vicinity of the Unidynamics 
facility. 

Unidynamics Phoenix, Inc. Letter from 
Michele B. Corash, Counsel to Unidynamics to 
Hugh Barroll, Esq. and Jeff Rosenbloom, U.S. 
EPA, including attachments. August l, 1989. 

Discusses legal issues associated with 
the EPA preferred alternative for the 
northern portion of the PGA site in the 
vicinity of the Unidynamics facility. 

U.S. EPA. Memorandum from CB2H BILL to EPA 
and the PGA Project Committee, including 
attachments. August 24, 1989. 

This memo includes an estimate of the 
mass of VOCs in the vadose zone and the 
estimate of migration of VOCs from the 
vadose zone to the groundwater. 
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Date of 
Publication 

August 1989 

August 1989 

September 1989 

September 1989 

September 1989 

Currently 
being 
updated 

Unidynamics Phoenix, Inc. Letter from 
Michelle Corash, Counsel to Unidynamics 
Hugh Barrell, Esq., u.s. EPA. August 25, 
1989. 

Discusses ARARs for the PGA Superfund 
site. 

State of Arizona. Letter from Linda Pol
lock, Assistant Attorney General to Hugh 
Barrell, Esq. and Jeff Rosenbloom, u.s. 
EPA. August 30, 1989, including an 
enclosure. 

Response to Unidynamics discussion of 
ARARs for the PGA Superfund site. 

u.s. EPA. Memorandum from CH2M Hill to 
EPA, including attachments. September 7, 
1989. 

This memo presents responses to the 
Unidynmaics technical comments submitted [ 
July 17, 1989. 

U.S. EPA. Memorandum to the file, includ
ing attachments. September 22, 1989. 

This memorandum is a response to legal 
issues regarding the PGA Record of Deci
sion. 

Record of Decision. 

CH2M Hill. Technical Data Management II 
computerized data base located in CH2M 
Hill's Phoenix and Redding offices. 

contains all water elevation and quality 
data from ADHS, potential responsible 
parties, and EPA sampling. 1981-present 
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The following items are not included in the Administrative 
Record File since they are included in the "Compendium of 
CERCLA Response Selection Guidance Documents" located at EPA 
Region IX headquarters at 215 Fremont Street, San Francisco, 
California 94105. 

Sept. 1984 

October 1985 

Sept. 1986 

October 1986 

U.S. EPA. Health Effects Assessment 
Documents. ORO, OHEA, ECAO. 
September 1, 1984. 

U.S. EPA. CERCLA Compliance with Other 
Environmental Statutes. Porter, J. W. 
Office of Solid Waste and Emergency Response. 
October 2, 1985. 

U.S. EPA. Guidelines for Exposure 
Assessment. Federal Register. September 24, 
1986, page 34042. 

U.S. EPA. Superfund Public Health Evaluation 
Manual. Office of Emergency and Remedial 
Response. October 1, 1986. 

December 1986 U.S. EPA. Interim Guidance on Superfund 
Selection of Remedy. Porter, J. W. Office 
of Solid Waste and Emergency Response. 
December 24, 1986. 

Date of 
Publication 

May 1987 

May 1987 

July 1987 

April 1988 

RDD/R94/029.50 

U.S. EPA. Final Guidance for the 
Coordination of ATSDR Health Assessment 
Activities with the Superfund Remedial 
Process. Porter, J. W. OSWER, OERR, 
ATSDR. May 14, 1987. 

U.S. EPA. EPA's Implementation of the 
Superfund Amendments and Reauthorization 
Act of 1986. Thomas, L. M. May 21, 1987. 
u.s. EPA. Alternate Concentration Limit 
Guidance Part 1. ACL Policy and Information 
Requirements. Office of Solid Waste, Waste 
Management Division. July 1, 1987. 

U.S. EPA. Superfund Exposure Assessment 
Manual. Office of Emergency and Remedial 
Response. April 1, 1988. 
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May 1988 

June 1988 

August 1988 

None 

RDD/ll94/029.50 

U.S. EPA. Interim Guidance on Potentially 
Responsible Party Participation in Remedial 
Investigations and Feasibility Studies. 
Porter, J. W. Office of Solid Waste and 
Emergency Response. May 16, 1988. 

U.S. EPA. Community Relations in Superfund: 
A Handbook (Interim Version). Office of 
Emergency and Remedial Response. 
June 1, 1988. 

U.S. EPA. CERCLA Compliance with Other Laws 
Manual. Office of Emergency and Remedial 
Response. August 8, 1988. 

U.S. EPA. Integrated Risk Information System 
{IRIS). Office of Health Effects Assessment. 
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Appendix B 
RESPONSE SUMMARY 

PHOENIX-GOODYEAR AIRPORT REMEDIAL 
INVESTIGATION/FEASIBILITY STUDY (Rl/FS) 

OVERVIEW 

EPA received comments during the public comment period for 
the June 1989 Draft RI/FS report. The public comment period 
was held from June 7 through July 7, 1989. Comments were 
received from state agencies, potentially responsible 
parties, and members of the community. EPA also received 
comments at the Public Meeting held on June 21, 1989, at the 
Goodyear Community Center. All comments received are 
responded to herein. 

CQHHENTS AND EPA RESPONSES 

COMMENTS FROM ADEQ 

Volume I 

1. CHAPTER 2. PAGE 2-27, PARAGRAPH 3 

2. 

In order to be consistent, provide the sampling depths 
for the results for Sludge Bed No. 2. 

RESPONSE 

The sampling results and depths for both sludge beds 
are presented in Figure 2-11 on page 2-29. 

TABLE 2-8 

The soil volumes calculated in this table differ signi
ficantly from the volumes calculated by ICF Tech
nologies, Inc., in the Chrome Sludge Drying Bed Feasi
bility Study. How were the volumes calculated? Prov
ide a page of calculations or a description of the 
methodology utilized. 

RESPONSE 

Appendix K of PGA RI/FS details the methodology used to 
derive the soil volumes presented in Table 2-8. Only 
the EPA RI soil data were available at the time this 
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estimate was prepared. ICF Technologies, Inc., 
collected additional samples as part of their work at 
the sludge drying beds. They used this additional 
information to calculate their volume estimates. The 
only volume presented in the chrome sludge bed FS is 
for the soil contaminated above ADHS levels. ICF esti
mated this volume to be 4,800 cubic yards for soils 
above the chromium level. The estimate in the RI/FS is 
2,200 cubic yards. 

3. CftAPTER 2. PAGE 2-51. PARAGRAPH 6 

Is there a possible explanation for the anomalously 
high value for cadmium in boring 21-EP-3? 

RESPONSE 

There could be a number of reasons for the cadmium 
value, but explanations at this point would be purely 
speculative. Data gathered during the RI suggest that 
outside of the area around the former sludge drying 
beds, cadmium is not a problem. 

4. CHAPTER 2. PAGE 2-62. PARAGRAPH 4 

Please describe the sanitary wastewater bed. Has it 
been referred to before? Is it the same as the exist
ing wastewater ponds, or the sludge drying beds? 

RESPONSE 

The sanitary wastewater bed is an existing facility on 
the former GAC property. It is labeled as the waste
water sludge bed on Figure 1-7, page 1-21. 

5. CHAPTER 3. PAGE 3-32. TABLE 3-10 

The table repeats starting with well (B-l-l)l6AABS 
(GMW-8) to the end of the table. 

R!SPQNSE 

Comment noted. The repetition has been removed from 
the table. 
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6. 

7. 

, 
CUAPTER 3. PAGE 3-40. FIGURE 3-11 

Carbon tetrachloride has been identified as a contam
inant in the groundwater and in concentrations exceed
ing SDWA/MCLG. Should it be included in this table? 

RESPONSE 

Carbon tetrachloride is the seventh entry on the table. 

CUAPTER 3. PAGE 3-41. TABLE 3-12 

The title should read "Applicable QX Relevant An4 
Appropriate". The ARAR exceeded by chromium (total) is 
the MCL not the MCLG. 

RESPONSE 

Table 3-12 is revised to reflect these changes. 

8. CHAPTER 3. PAGE 3-94. PARAGRAPH 5 

There seems to be a disagreement between statements 
made here and on page 3-38, paragraph 5, as to the 
amount of discharge contributed by the MFU during pump
ing of well RID 5.6W, 3.5N. 

RESPONSE 

The amount of discharge contributed by the MFU during 
pumping of the well is more accurately stated as 25 
percent as it is on page 3-94. Refer to pages 0-547 to 
0-567 in Appendix 0 for a complete discussion, includ
ing the zones of water production, for well RID 5.6W, 
3.5N. 

9. CUAPTER 3, PAGE 3-110, TABLE 3-31 

Table 3-3 indicates one well exceeds the ARAR TCE con
centration of 5 pg/1 but is not included in this 
listing. 

RESPONSE 

More than one well listed in Table 3-3 exceeds the ARAR 
value for TCE. None of these are appropriate to 
include in Table 3-31 since Table 3-31 is a listing of 
wells with unknown screened intervals that exceed 
detection limits for all contaminants. The information 
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presented in Table 3-3 is unrelated to information in 
Table 3-31. 

Volume II 

1. CHAPTER 5, PAGE 5-16, PARAGRAPH 5 

What constitutes "significant" groundwater contamina
tion? If only one monitoring well exists in the MFU, 
then how can a determination be made in relation to the 
impact of the site on the MFU? A brief discussion of 
the lack of data would clarify the statement that the 
MFU is "believed" to be free from adverse impact by the 
PGA site. 

RESPONSE 

The term "significant" as used here implies the contam
ination is high enough to cause adverse environmental 
or public health impacts or is above ARARs. The cur
rent data available on the MFU are limited, but include 
information from wells other than just the monitoring 
well. See pages 3-100 to 3-105 for a discussion of the 
MFU data gathered during the RI. It is not anticipated 
at this time that remedial actions for this unit will 
be required. 

2. CHAPTER 5, FIGURE 5-l 

Inconsistencies exist between this figure and the sup
porting text for identification and screening of tech
nologies for soils. Typographical errors are common in 
this figure. 

Biological treatment as a remedial technology has been 
screened out, yet the figure indicates that it is 
potentially viable. An additional comment to support 
the decision to drop the alternative from further con
sideration would be beneficial. 

The figure indicates that removal of soils is poten
tially viable but the alternative is not discussed in 
the text. 

RESPONSE 

The typographical errors are corrected on the figure. 
The figure correctly shows biological treatment as 
being screened out. The screening comments are changed 
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4. 

to reflect that biological treatment is not a proven 
technology for use with the contaminants present at the 
site. The excavation technology is retained for fur
ther analysis and is discussed in Chapter 6 in the de
velopment of alternatives. 

CHAPTER 5, FIGURE 5-2. GROUNDWATER END USE 

RECHARGE/REINJECTION 

In accordance with the Environmental Quality Act, Title 
Section 49-243.B.2 and 3, subsurface and surface dis
charges cannot degrade an aquifer that is protected for 
drinking water use. Since the Environmental Quality 
Act protects all aquifers for drinking water use 
(A.R.S. Title Section 49-224.B.), treated water would 
be required to meet drinking water standards or aquifer 
water quality standards prior to recharge or 
reinjection. Further, if the water is reinjected or 
recharged offsite (outside the study area boundaries) 
then an Aquifer Protection Permit/Groundwater Quality 
Protection Permit will be required for the activity. 

DISTILLATION & EVAPORATION 

Any additional comments supporting the screening out of 
distillation and evaporation would be helpful. 

RESPONSE 

~& reinjection is part of the selected remedy, then the 
o~propriate treatment levels will be required. Pages 
5-32 and 5-34 expand on the reasons behind the screen
ing of the distillation and evaporation option. 

CHAPTER 5. PAGE 5-23. PARAGRAPH 5 

Also note that if the treatment alternative results in 
increased concentrations of constituents (i.e., higher 
TDS), then the treated water could not be re-introduced 
to the aquifer. (In accordance with A.R.S. Title 
Section 49-243.B.2 and 3, the aquifer cannot be 
degraded with respect to aquifer water quality 
standards.) 

RESPONSE 

The paragraph states that no degradation of aquifer 
quality is acceptable. 
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5. CHAPTER 5. FIGURE 5-3 

In order to meet the substantive requirements of the 
Aquifer Protection Permit/Groundwater Quality Protec- .. 
tion Permit Program, in-flow and out-flow meters might 
be required on the system to measure and record quan
tities of treated water. 

RESPONSE 

These items may be included during the remedial design 
phase. No change to Figure 5-3 has been made. 

6. CBAPTER 5, PAGE 5-28. PARAGRAPH 3 

7. 

Could air-stripping result in a waste stream from 
accumulation of scaling deposits or from precipitate 
formation? If so, this could be an added disadvantage. 

R!SPONSE 

The text does refer to the possibility that cleaning of 
scaling and/or deposits may be required. This would 
likely create a waste stream requiring disposal but the 
nature of the waste stream and the problems associated 
with disposal cannot be predicted without actual field 
operating experience. 

C8APIER 5. PAGE 5-28. PARAGRAPH 5 

Is the handling of spent carbon prior to disposal or 
regeneration a potential hazard? Would the material be 
regulated by the Resource, Conservation and Recovery 
Act (RCRA) (See #14)? 

RESPONSE 

Handling of spent carbon could present a hazard and 
would require the same health and safety procedures as 
handling of other hazardous wastes. However proper 
design can mintmize the handling required. The spent 
carbon would be regulated under RCRA since it would 
contain a listed hazardous waste. 

8. CHAPTER 5. PAGE 5-31 

Capping alternatives are broken down into costs. Why 
wasn't the same approach used for the treatment 
alternatives? 
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9. 

RESPONSE 

Capping is not discussed on page 5-31. Page 5-31 dis
cusses treatment technologies for groundwater. No 
costs are given in Chapter 5 for any technologies. 
Chapter 6 provides relative costs for all alternatives. 
Order-of-magnitude cost estimates for the alternatives 
are provided in Chapters 7, 8, 9, and 10. 

CHAPTER 5, PAGE 5-31. PARAGRAPH 3 

Does bed backwashing generate a waste stream? If so, 
please discuss the possible ramifications. 

RESPONSE 

Backwashing may be required if suspended solids in the 
jnfluen~ wa~er ore high enough to build up over the 
life of the carbon bed such that they plug the bed 
prior to exhausting the carbon capacity. Backwashing 
of the bed is usually avoided if possible either 
through careful sizing of the bed or through installa
tion of a separate upstream filter. 

Any suspended solids collected would be a waste stream 
requiring disposal. Generally, the suspended solids 
would consist of clay and silt particles which may or 
may not retain detectable quantities of contaminants. 
The disposition of the waste cannot be determined 
without actual field operating experience. 

10. CHAPTER 5. PAGE 5-37 

11. 

It seems reasonable to combine reverse osmosis with 
other treatment methods to remove chromium. 

RESPONSE 

Chromium concentrations can be reduced using reverse 
osmosis and other treatment techniques; however, there 
is no apparent need to treat chromium at the site above 
and beyond the Section 16 Operable Unit Remedial 
Action. 

CHAPTER 6, PAGE 6-25, PARAGRAPH 3 

This section evaluates chemical-specific ARARs. Do any 
action- or location-specific ARARs apply to potential 
remedial actions for groundwater? (For example, 
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remedial actions performed "onsite" are only required 
to satisfy the substantive requirements of permits. 
If, however, water were to be recharged outside the 
study area boundaries, then the CERCLA permit exemption 
would no longer apply and an Aquifer Protection 
Permit/Groundwater Quality Protection Permit would be 
required for the activity.) 

RESPONSE 

There are action- and location-specific ARARs for all 
the potential remedial action alternatives. A complete 
evaluation of ARARs appears in Appendix I. Only the 
chemical-specific ARARs are discussed on page 6-25 
since they are pertinent to the discussions defining 
target areas which follow in Chapter 6. 

12. CHAPTER 7. PAGE 7-8, PARAGRAPH 2 

It would be expected that the estimated total mass of 
VOCs in the soils for Target Area 2 should be greater 
than that for Target Area 1 and less than Target Area 
3. Is the 104,400 pounds correct? 

RESPONSE 

Page 7-8 of the Public Comment Draft RI/FS is the back 
of Figure 7-3 and has no text. Page 7-18 of a previous 
draft (Project Committee Draft, March 1989) contained 
an error in the estimated mass of VOCs present in 
Target Area 2. This error was corrected, but estimated 
masses of VOCs for each target area were not included 
in the Public Comment Draft. This was done since the 
total estimate of VOC mass in the vadose zone is being 
revised based on discussions with the PGA Project 
Committee. Revised mass estimates will be distributed 
to the project committee when they are available. 

13. CHAPTER 7. PAGE 7-16, PARAGRAPH 6 

Are carbon regeneration facilities subject to RCRA or 
Air Quality regulations? 

RESPONSE 

Generally, Superfund sites are exempt from obtaining 
permits for operation within the site boundaries; how
ever, they must comply with the substance of the law. 
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14. 

15. 

Offsite discharges do require that all necessary per
mits and regulations be obtained. 

Specifically, any onsite carbon regeneration facility 
would need to comply with the provisions of RCRA if the 
spent carbon were determined to be a listed hazardous 
waste, as is expected, but would not need to be per
mitted as a TSD facility. Any air emissions from the 
facility would have to comply with all federal, state, 
and local air quality regulations and would also have 
to meet all permitting and monitoring requirements. 

CHAPTER 7. PAGE 7-28. PARAGRAPH 2 

The ponds should be examined to determine if leakage 
and infiltration are occurring regardless of the soils 
alternative selected. 

RESPONSE 

The area around the former sludge drying beds, includ
ing the ponds, is being considered separately for reme- 1 

dial action. Goodyear Tire and Rubber is conducting 
that work. It is agreed that pond liner integrity must 
be assessed regardless of the remedial action chosen, 
and that the ponds may have an effect on the sitewide 
soils and groundwater remedial actions. Therefore, 
there is a strong interest to determine that the ponds 
are not leaking and allowing infiltration. These con
cerns have been expressed to Goodyear during review of 
their chromium sludge bed FS. 

CHAPTER ?. PAGE 7-44 

Should this be labeled as Table 7-9 not 7-17 

RESPONSE 

Yes. Table number is revised. 

16. CHAPTER 7. TABLE 7-8 AND 7-9 

Capital costs calculated in Table 7-9 are not the same 
as those listed in Table 7-8. Why do these differ? 

RESPONSE 

Capital costs listed in Table 7-9 are only the esti
mated construction costs. Table 7-8 lists the total 
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capital costs which include construction, 
mobilization/demobilization, permitting and legal, bid 
and scope contingencies, services during construction, 
and engineering and design costs. 

17. CHAPTER 8. FIGURES 8-10. 8-12. AND TA!LE 8-2 

Calculations of rates of aquifer restoration to ARAR 
concentrations indicate remedial action Alternative 4 
is more effective than Alternatives 5 and 6 which 
utilize more wells. This suggests that the location of 
the new extraction wells has more of an impact on the 
clean-up time than the number of wells. 

RESPONSE 

Alternatives 5 and 6 were developed for the restoration 
of the aquifer to background concentrations. This 
requires extraction of a larger volume of water than 
required to restore the aquifer to ARARs. The wells 
considered in Alternatives 5 and 6 were placed to 
achieve capture of this larger volume of water. The 
figures show that Alternatives 5 and 6 are effective 
for the ARAR target area, but not as effective as 
Alternative 4, which was developed specifically for 
restoration of the aquifer to ARARs. It is not appro
priate to draw conclusions about extraction impacts by 
comparing Alternatives 5 and 6 to 3 and 4 since they 
were developed for different target areas. 

18. CBAPTER 8, PAGES 8-40, 8-41. TABLE 8-6 

TIME UNTIL PROTECTION IS ACHIEVED 

The time required to reduce the contaminant levels in 
the aquifer to below ARAR concentrations for Alterna
tives 4, 5, and 6 is incorrect. Table 8-5 and Figures 
8-10 and 8-12 indicate time is 38, 65, and 40 years, 
respectively. 

RESPONSE 

Table 8-6 has been revised to correct the typographical 
error. 

19. CHAPTER 8, PAGE 8-4, TABLE 8-6 

PERMANENT AND SIGNIFICANT REDUCTION OF TOXICITY, 
MOBILITY, OR VOLUME 
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The above comment applies to this table as well. 

RESPONSE 

Table 8-6 has been revised. 

20. CHAPTER 9, TABLE 9-10 

21. 

How were flow rates derived for Alternatives 3 and 4 
for contamination greater than background? 

RESPONSE 

There are no flow rates presented for Alternatives 3 
and 4 for contamination greater than background. 
Alternatives 3 and 4 are developed for the contamina
tion above ARARs target area only. 

CHAPTER 10, PAGE 10-12, PARAGRAPH ~ 

What is EBCT? 

RESPONSE 

EBCT refers to Empty Bed Contact Time which is a 
design parameter for liquid phase activated carbon 
vessels. 

22. CHAPTER 10, TABLE 10-11 AND TABLE 10-12 

These tables appear to be incomplete. Often no com
ments appear for Alternatives 4, 5, 6. 

RESPONSE 

The tables will be revised to include comments for the 
other alternatives. 

23. APPENDIX J, PAGE J-3, FIRST EQUATION 

The term should be 2S-. not 25-•• 

RESPONSE 

The term has been revised. 
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24. APPENDIX R. PAGE R-44, PARAGRAPH 3 

Figure R-3 does not show TCE or chromium concentrations 
as referenced. 

RESPONSE 

The figure has been revised to shew the ar~as. 

25. APPENDIX S, PAGE S-29. PARAGRAPH 2. 

Where are Figures 9 and 10? 

RESPONSE 

Figures 9 and 10 are included on pages 24 and 25 of 
Appendix S. 

26. APPENPIX S, PAGE S-68 

Upon examination of Figure 43, it appears that carbon 
capacity at a TCE concentration of 920 pg/1 and a tem
perature of 185 degrees Fahrenheit is greater than 10 
percent by mass. 

RESPONSE 

While the graph is subject to interpolation error, it 
appears that the 8 percent by mass capacity referred to 
in the text on page 68 is approximately correct. 

27. APPENDIX S, SUB-APPENDICES B & C 

The Summary of Pressure and Flow Measurements and the 
Summary of Concentration Measurements are not labeled 
with page numbers. This makes reference to the tables 
and data difficult. 

RESPONSE 

Page numbers will be added to the appendixes in the 
final RI/FS. 
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COMMENTS FROM E. A. WOOTON 

If carbon absorption is used to clean the fouled water 
placed in and around Goodyear, then: 

o What is to be done with the polluted carbon 
material? 

o Where is it to be stored to eventually corrupt 
that area? 

o What is the "life" of this pollutant before nature 
neutralizes it? 

I~ would appear that the Soil Vapor Extraction will pollute 
the surrounding air of this valley. 

o What amount of pollution will this method add to 
the problems we already have in this area? 

o As one who has asthma and is already concerned 
about pollution, it seems to me that every effort 
should be made to protect the citizens as com
pletely as possible. 

o Cost should not be the first concern. 

RESPONSE 

This comment appears to address two concerns. The first has 
to do with the fate of any activated carbon that may be used 
onsite. The second has to do with the disposition of the 
vapor from the SVE system, whether it is treated, and any 
possible health effects resulting from the discharge. 

If activated carbon is used onsite, there are three possible 
options for disposal of the spent material. The first is 
landfilling. In this case, the spent carbon would be pro
perly packaged and shipped to an approved disposal site 
which is in conformance with all current restrictions on the 
disposal of hazardous waste. Generally, this is only econ
omical if small amounts of carbon are used. The carbon 
would also be subject to EPA's land ban restrictions issued 
under RCRA which may make this option unfeasible if the con
centrations of contaminants exceed the limits imposed under 
the regulations. 

The second option is regeneration of the spent carbon. 
This option entails removing the contamination from the 
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carbon so that the carbon can be reused. The contamination 
that is removed is either recovered for reuse or destroyed 
~hrough incineration. This option could be implemented 
onsit:e or offsite depending on economics and other factors. 
The third option is incineration of the spent carbon. This 
means the carbon and contamination are both destroyed in an 
incinerator. 

The alternative chosen will be protective of human health 
and the environment and will depend on the quantity of car
bon used, the concentrations of contaminant on the carbon, 
and the relative costs of the options. An analysis to 
determine the final disposition of the carbon would be done 
as part of the design of the remedial action. 

Soil vapor extraction as proposed in the RI/FS includes 
installation of activated carbon to reduce emissions to the 
atmosphere. The concentrations of contaminants at the out
let of the two bed carbon units proposed will normally be 
nondetectable. Thus, the health risk posed in the ambient 
air by the soil vapor extraction unit will be negligible. 
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RESPONSES TO GOODYEAR TIRE AND RQBBER COMPANY'S 
LETTER DATED JULY 6, 1989 

(Letter attached at back of this appendix) 

RESPONSE TO PAGE 2, 3RD PARAGRAPH 

RI/FS Qig contain The June 7, 1989, Public Comment Draft 
ADWR's model as Volume IX, Appendix V. 
Goodyear states they received the model 
will exercise their right to comment on 
its receipt. The 3 weeks expired prior 
letter. 

Nonetheless, 
in late HAI and they 
it within 3 weeks of 
to the date of their 

RESPONSE TO SECTION ON "TCE RESIDUALS IN SOIL" 

Goodyear states that the mass estimate for TCE in the vadose 
zone is wrong for several reasons. It is agreed that the 
method used to estimate the VOC mass in the soil is subject 
to much uncertainty. Due to soil and contamination hetero
geneities, the dynamic nature of transport phenomena in the 
vadose zone, and the difficulty in defining the necessary 
parameters, among other things, the calculation of mass in 
the vadose zone will always be merely an estimate. However, 
the Goodyear assertion that the mass is only 20,000 to 
30,000 pounds is not accompanied by any calculations, so we 
cannot assess its validity. The fact remains, based on soil 
gas and soil 'data, that significant contamination continues 
to reside _n the vadose zone. 

Goodyear asserts that contaminant equilibrium is not 
attained in the soil at the site but offers no reasons sup
porting this conclusion. While the vadose zone conditions 
will constantly change with varying recharge, barometric 
pressure changes, temperature fluctuations, etc., the system 
is likely to attain a rough equilibrium. The method used in 
the RI/FS is the best estimate obtainable of those condi
tions, and to our knowledge there is no reason to believe 
that they significantly vary from equilibrium. 

Goodyear asserts that the organic carbon fraction (foe) in 
the soils and therefore the partition coefficient Kd should 
both be 0.0 since apparently ADWR used this value in its 
model. The foe used in the mass estimate is based on the 
average organic fraction actually measured in soil samples 
from the site. These data are shown in Table B-1 of 
Appendix S of the RI/FS. The value is not 0.0 but approxi
mately 500 mg/kg. It should also be noted that while use of 
this value increased the total mass in the vadose zone to 
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some degree, it also reduces the effect of recharge by esti
mating contaminant retardation. 

It is agreed that the best approach to vadose zone 
remediation is to formulate a plan for evaluating the field 
conditions as they are encountered. The problems that this 
approach creates relate to the residual level of contamina
tion that is acceptable (how clean is clean?) and how do you 
measure them. This decision will also relate to the target 
areas chosen for remediation. The decision tree offered by 
Goodyear is a good start but leaves several questions 
unanswered relating to prediction of the threat of residual 
contamination and the measurement technique used to deter
mine compliance. Goodyear also states that drawing contam
ination up from the groundwater is an undesired result from 
the SVE system. Since removing contamination from the PGA 
site is the desired result and the SVE system will 
accomplish this, it is difficult to see why drawing contam
ination from the groundwater into the SVE system is 
undesired. 

RESPONSE TO SECTION ON "GROUNDWATER" 

Goodyear inaccurately restates the groundwater pumping 
alternatives. Page 8-13 of the Public Comment Draft RI/FS 
includes a description of the pumping alternatives 
evaluated. None of the alternatives include pumping of 
existing wells at an accelerated rate. Pumping rates for 
existing wells are based on annual average pumping rates 
obtained from ADWR records. 

As presented in Chapter 8 of the RI/FS, the alternative that 
considers pumping at an average rate from only existing 
wells is ineffective at meeting the remedial response 
objectives. 

The Subunit A remedy will nQt eliminate contamination in 
Subunits B and c. 
The fact that the ADWR model was not used to evaluate the 
groundwater alternatives does not mean that the evaluation 
is "flawed." See the responses to technical comments 
Numbers 12 and 14 for further discussion on this issue. The 
techniques used for determining the hydraulic head in the 
aquifer for various alternatives are based on valid and 
accepted hydrogeologie formulas. 

B-16 

IDD/1226/026.50 

I 
I 



I 
I 
! 

i 
1 

I 
I 
I 
I 
J 

I 
I 
I 
I 
~ 

Reinjection is not the only end use considered. An entire 
chapter of the RI/FS deals with alternative end uses for 
treated groundwater. 

Goodyear also presents data in support of installing air 
stripping without vapor phase carbon treatment on the over
head air stream. While these data will be factored into the 
decision regarding treatment of the air effluent, they are 
not the only data that must be considered. Other factors 
include SARAs mandate on reducing contaminant toxicity, 
mobility, and volume, other public comments regarding the 
site, and the air quality in the Phoenix area, which is cur
rently a non-attainment area for ozone precursors such as 
those emitted by the proposed air strippers. 
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ATTACHMENT A TO GOODYEAR TIRE AND 
RUBBER COMPANY'S LETTER DATED JULY 6, 1989 

TECHNICAL COMMENTS 

1. PAGE 2-37 

The discussion of metals in soil encompasses all metal 
data generated regardless of the probable source of the 
metal or background levels in the area of the PGA. 
This discussion is particularly misleading with respect 
to arsenic since natural arsenic levels are 
sufficiently high to generate risk levels of concern 
and there is no record of use of arsenic onsite. The 
failure to segregate site-related contaminants from 
naturally occurring ones results in soil ingestion 
risks being driven by arsenic which cannot be remedied 
since it is ubiquitous in the native soil. A few 
statements to this effect would prevent the reader from 
being misled about site-related risks. 

RESPONSE 

It seems appropriate to include all data generated dur
ing the RI in thti RI/FS report. Pages 2-40 through 2-
54 include discussions of site-related contaminants and 
background concentrations for contaminants. These 
pages should eliminate any confusion about· site-related 
risks. 

2. PAGE 2-40 

No attempt has been made to differentiate Cr(lll) from 
Cr(VI) or leachable chromium from fixed or insoluble 
chromium. As a consequence, total chromium values are 
reported and used for the purposes of estimating public 
health impacts even though availability and valence 
state greatly affect the nature and magnitude of risks. 

RESPONSE 

Appendix G contains results of some sequential extrac
tion tests done on samples containing chromium in 
excess of background levels. 

As stated in the endangerment assessment, risks were 
calculated conservatively by assuming that all of the 
chromium was Chromium VI. However, in areas outside 
the former sludge beds (which are the areas of concern 
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-
in this FS), ;even this conservative approach yielded no 
significant health risks. The areas in and around the 
former sludge beds are being handled by Goodyear under 
an Administrative Order on Consent and were not 
included in this RI/FS. Calculating risks for the 
soils considered in this FS based on Chromium VI values 
(which will not exceed total chromium values) will only 
shown a smaller risk, but the risk has already been 
shown to be insignificant. 

rAGE 2-54 

An estimate of the inventory of TCE in soil of 450 lbs 
was made from existing soil boring data. When an 
amount equal to this was removed during pilot soil 
evacuation work, a second estimate was attempted using 
soil vapor data. The latter estimate came to as much 
as 115,000 lbs depending on the assumptions made with 
respect to vertical distribution of TCE residuals. The 
algorithm used to calculate total soil TCE mass from 
soil vapor data relies on an assumed equilibrium condi
tion between soil-sorbed TCE, water-bound TCE, and soil , 
vapors. 

For simplification, a single partition value was used 
to calculate soil/water ratios. This value was also 
used in conjunction with the Henry's law constant to 
predict soil/vapor ratios. The partition value 
selected was based on a prescribed soil organic level. 
Use of any value other than 0.0 contradicts the assump
tions made by the Arizona Department of Water Resources 
(ADWR) in preparing the groundwater model for the site. 
While the ADWR assumption is probably overly conserva
tive, an assumed constant value throughout a 60-foot 
depth is also misleading. It is highly likely that 
deep sands and gravels will have little or no affinity 
for the TCE. Hence, use of the algorithm will over
predict soil-bound TCE from the existing TCE vapor 
data. 

The likelihood of overprediction is illustrated by ana
lysis of the existing data. The highest soil vapor 
values were found in the area of the soccer field. 
Borings in that same area revealed no measurable TCE in 
subsoils. Bence, the algorithm is assigning TCE at 
significant concentrations to soils that have no 
evidence of contamination. Similarly, soil vapor read
ings from the area of the Phillips well were as high as 
1.7 pg/1 even through this property is 3 miles from the 
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site. These vapor levels are either derived from other 
sources or reflect the groundwater plume at that point. 
There is no evidence that they are associated with soil 
contamination. 

EESPQNSE 

As stated previously, there are shortcomings to the 
method used to predict the total TCE mass. Actual soil 
data confirm that the organic content fraction in the 
soil is lower than the assumed average at depth but 
also that it is higher than average at the surface. 
The assertion that this makes the prediction less 
accurate is not clear. 

It also is true as alluded to in the comment that soil 
gas readings can be an indicator of a groundwater plume 
as well as an indicator of a soil contamination source 
area. However, any presence of contaminants in soil 
gas is an indication of environmental degradation 
however small. It should also be noted that sampling 
and measurement of soils for the presence of 
contaminants is subject to error through excessive 
handling and volatilization. Only upon reviewing the 
data in total can a determination be made of source and 
nonsource areas and a prediction made of the 
effectiveness of remedial action. 

4. PAGE 2-61 

Calculations are made to estimate the total volume of 
soil in excess of Arizona Department of Health Services 
(ADHS) soil action levels. These volumes are meant for 
use in determining the cost of remedial action. The 
volumes are misleading, however, since they encompass 
all soils and subsoils with VOC concentrations in 
excess of the action level. The action level was 
devised for surface soils, not deep subsoils. Most TCE 
residuals lie 20 to 30 feet below the surface. 
Alternate action levels are needed for these soils on 
the basis of their ability to affect groundwater 
quality. 

R!SPQNSE 

To our knowledge, the ADEQ action levels are health
based but apply to all soils and are not restricted as 
to the depth over which they apply. While a 
determination of which soils are a threat to 
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groundwater is a good way of defining target areas, 
this is difficult in practice. The target areas in the 
RI/FS were chosen as a means of defining order-of
magnitude costs. At this time, target areas for soils 
remediation are under discussion and are likely to 
change from those in the Rl/FS prior to issuance of the 
ROD. 

PAGE 2-61 

Vadose zone calculations are made suggesting that 
16,000 lbs of TCE will move to the groundwater in 20 
years. These calculations are based on an assumed 
recharge that is without documentation. They also 
appear to take no recognition of unsaturated zone 
transport times. Using EPA t~e-of-travel algorithms, 
recharge at 0.32 in/yr would take 117 years to move 20 
feet downwind under current conditions. If the TCE has 
a partition coefficient of 0.49 1/kg, its travel time 
would be retarded by a factor of 2.6 and hence would be 
304 years. 

RESPONSE 

Recharge is estimated based on our knowledge of annual 
precipitation, ambient temperatures, estimated evapo
transpiration, and runoff. The fact that contaminants 
have in fact traveled through the vadose zone to the 
groundwater is evidence that some recharge occurs at 
the site. 0.32 in/yr was chosen as a reasonable esti
mate but it is only an estimate. Currently, the 
leaching of contaminants to the groundwater table is 
being recalculated and the time over which recharge 
occurs will likely be revised. 

PAGE 3-46 

The risk calculations are based on current TCE 
concentrations at various wells around the PGA site. 
No attempt was made to use the ADWR model to see how 
those concentrations will change over time. Since can
cer risks are based on 70 years of exposure, the 
assumption is tantamount to saying that the groundwater 
at any one well will not see any appreciable change in 
TCE concentrations over a 70-year period. That is 
unrealistic. Simple application of plume size and the 
estimated velocities in the affected aquifer suggest 
that concentrations will drop an order-of-magnitude in 
7 years. If that does occur, the actual risk at the 
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site will be one tenth that predicted in the RI/FS. 
The analysis also fails to consider the effects of the 
Operable Unit 16 remedy which is currently under 
construction. 

RESPONSE 

Pages R-139 and R-140 in Appendix R discuss the risks 
for various scenarios under the no action alternative. 
Future concentrations under the no action alternative 
were estimated by ADWR with their model. The Section 
16 au remedy was included. 

7. PAGE 3-46 

Well logs from construction of extraction and injection 
wells for the Operable Unit 16 remedy suggest that the 
boundaries between Subunits A, B, and C are not always 
distinct and then in some areas, the units may be 
indistinguishable. Previous descriptions imply rather 
clear cut interfaces which is misleading. 

RESPONSE 

CH2M HILL is willing to assist Goodyear in interpreting 
well logs and serve as a resource of hydrogeologic data 
which has been compiled over the last 5 years. 

8. PAGE 4-1 

Risk estimates for suspended particulate are based on 
current emission rates being sustained over a 70-year 
period. A simple calculation shows that in a period of 
7 years, the finer suspendable particles will be 
depleted to a depth of 1.5 em. This in effect will 
leave the larger, nonsuspendable par~ieles to armor the 
surface and minimize further resuspension. As a conse
quence, risks will actually be an order of magnitude 
less than predicted. The bulk of the risk from sus
pended particles is attributable to arsenic in the 
soil. Since arsenic is naturally present and not a 
site-related contaminant, the risk calculations provide 
a misleading picture of incremental risk and risks that 
can be addressed by a site remedy. All soils in the 
area pose the same level of arsenic driven risk. 

B-22 

RDD/1226/026.50 



' 
I 

I 
I 

I 
I 
I 
I 
I 
I 

RESPONSE 

The risks were estimated using the most conservative 
scenario. No backup is given for the calculation show
ing a depletion of finer particles in 7 years, but data 
from soil samples show silt contents of 60 to 70 
percent in surface soils. 

The bottom line is that risks calculated using the con
servative approach are not significant for the soils 
considered in this Rl/FS; therefore, using a less con
servative approach will not change the conclusions. 

9. PAGE 5-41 

The ultraviolet-ozone oxidation process is dismissed 
prematurely. Recent studies show this process to be 
very effective in removing organic contaminants from 
water. In areas where air stripper emissions must be 
treated with carbon, the UV-ozone process can be cost 
competitive. 

RESPONSE 

To our knowledge UV-ozone type treatment has not been 
proven commercially for treating halocarbons such as 
those found at the site. In addition, the relatively 
high TDS levels may make this option unattractive. In 
the presence of a proven low cost alternative such as 
air stripping, use of a new technology is unwarranted 
without further study. 

10. PAGE 6-13 

Target Area 1 is inappropriate. ADBS action levels 
were designed to address surface soils, not subsoils 20 
to 30 feet beneath the surface. If a target area is to 
be defined using ADHS action levels, it should be based 
solely on TCE concentrations in surface soils. 

Target Area 3 is not based on any defensible rationale. 
No attempt is made to relate soil vapor concentrations 
to site risk values. Since soil vapor results do not 
correspond with subsoil concentrations of TCE, the use 
of soil vapor to delineate a target area is illogical. 
At a minimum soil vapor values should be converted to 
equivalent soil concentrations and the target area 
defined on the basis of the latter. 
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RESPONSE 

The ARAR analysis identified a lack of cleanup criteria 
or standards to be applied to the contaminated soils in 
the vadose zone. In the absence of ARARs or other cri
teria, EPA is to select a cost-effective remedial 
action that meets the remedial response objectives, 
unless meeting the objectives is not feasible. To 
allow the selection of a cost-effective action, a range 
of action levels was evaluated and the costs and bene
fits of each were identified. Target Area 1 was devel
oped based on the ADBS action levels and is considered 
the area containing the most significant amounts of 
contamination at the site. Target Area 3 is considered 
to be the area encompassing all contamination in the 
vadose zone as a result of site-related activities. 

11. PAGE 6-21 

The discussion of the capping alternative appears to 
contradict other portions of the RI/FS. The 
implication of this discussion is that recharge is 
insignificant with respect to TCE movement. And yet, 
the calculations of vadose zone movement and soil 
residual effects on groundwater quality are based on a 
prescribed recharge rate of 0.32 in/year. Either 
recharge is driving TCE downward and capping will mini
mize or prevent this migration, or recharge is insigni
ficant and subsoil contamination can be left in place 
without remedy. 

RESPONSE 

The implication of this discussion 
paved areas are not adequate caps. 
cap will minimize infiltration and 
contaminants. 

12. PAGE 8-2 

is that the existing 
A properly designed 

leaching of 

A very simplistic analysis is employed to calculate 
aquifer flushing times. This is difficult to explain 
since a great deal of money has been spent developing a 
sophisticated groundwater model to predict flushing 
times and plume movement. The RI/FS should rely on 
model results for flow and transport predictions. 
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RESPONSE 

In our opinion, the analysis performed in the FS is 
appropriate for the task of developing and evaluating 
conceptual alternatives for the project. The goal of 
the analysis is not to predict the actual times for 
flushing the aquifer of contaminants but rather to 
evaluate the relative difference in flushing times 
between the several alternatives. Evaluation using the 
solute transport model developed by ADWR would cost 
considerably more than the method used but would not 
provide any additional accuracy in prediction of the 
rate of flushing. This is because the model does not 
account for the slow rate of flushing from the aquifer. 
Rather, the model assumes that contaminants move in 
piston flow. This assumption results in the inaccurate 
conclusion that the aquifer is flushed after only one 
pore volume is extracted. 

13. FIGURE 8-3 

The contaminant plumes have been depicted as large 
areas joining points wherever VOCs were detected in 
groundwater without r~~ard to the relative 
concentrations at adjoining wells. Geostatistical 
analysis should be used to prepare these plots. The 
relatively high values at the Phillips well and lower 
concentrations at points between Phillips and the site 
open the possibility of multiple ~ources or a more con
centrated transient plume that is passing by Phillips 
to be followed by water of better quality. Since risk 
was estimated on the basis of continued exposure to 
current levels, a better characterization of the actual 
plume could have a big impact on conclusions concerning 
risk and the nature of required remedies. 

RESPQNSE 

The target areas for remediation are based on the 
available data on the actual distribution of contamina
tion in the aquifer. For the purpose of developing and 
evaluating alternative remedial actions, it was con
servatively assumed that the target areas should encom
pass the entire area that is bounded by observed 
contamination in groundwater. It may be that the 
actual distribution of groundwater contamination dif
fers from the target area. However, without actual 
field data showing that an area is clean, we believe 
that it is appropriate to assume that it should be 
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included in the target. Geostatistical analysis of the 
data is not reliable enough to reduce the size of the 
target areas for remediating. After additional moni
toring and extraction wells are drilled, modifications 
to the target area for remediation can be developed. 

14. PAGE 8-30 

Simple equations are applied to estimate groundwater 
travel times. The ADWR model was developed to provide 
much more accurate predictions of travel times and 
should be employed for that purpose. 

RESPONSE 

See response to Comment 12. 

15. PAGE 8-36 

A simplified approach is taken to calculate the time 
required to achieve cleanup. Once again, the ADWR 
model should be employed for this purpose. 
Furthermore, the estimates do not consider implementa
tion of the Operable Unit 16 remedy or continued inputs 
from the vadose zone. This static evaluation of aqui
fer cleansing is unrealistic. 

RESPONSE 

Additional evaluation of the impact of the vadose zone 
in prolonging the cleanup is currently in progress. 
These calculations suggest that if the vadose zone is 
not flushed of contaminants, then the cleanup times 
could extend for hundreds of years. In the evaluation 
of the alternative in the FS, it was assumed that the 
vadose zone would not be a continuing source of 
contamination. Likewise, in the evaluation, it was 
assumed that contaminants from Subunit A would no 
longer be moving to Subunit C. This assumption impli
citly includes to the Section 16 Operable Unit. 

16. PAGE 9-Z 

The analysis of end use options for the treated 
groundwater does not give ample consideration to 
problems associated with water rights. A brief discus
sion is given of water rights after discharge. 
However, it is not clear if the water is currently 
owned by a party who can subsequently dictate where the 
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treated water should go. If the City of Phoenix or 
some similar entity owns the groundwater, they may not 
allow it to be delivered for private or public use by 
other entities. A much more thorough evaluation of 
ownership is required before discharge alternatives can 
be considered. 

RESPONSE 

The thorough evaluation of ownership and water rights 
can be evaluated during remedial design. Presently, 
the preferred alternative is to provide the water to 
the current users of the existing wells. Additional 
water from new extraction wells may be provided to the 
City of Goodyear for municipal use. 

PAGE 10-1 

The options for design of the groundwater extraction 
system should be evaluated using the available models 
of the local groundwater. A simple water balance 
approach fails to consider the Operable Unit 16 remedy 
and the complexities of the aquifer. With 
sophisticated tools readily available to support the 
analysis, reliance on simple approaches is 
indefensible. 

RESPONSE 

See responses to Comments 12 through 15. 
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CQHHENTS EXPRESSED AT JUNE 21. 1989, 
PUBLIC MEETING IN GOODYEAR. ARIZONA. AND RESPONSES 

PAMELA SWIFT -

I'm still very concerned about the health problems here and 
of the employees that used to work here. So once again, 
this is the fourth time they have been here and the fourth 
time I've requested for health surveys. I do not want to 
see air stripping because of our air quality laws. And even 
if we didn't have that, when these chemicals are mixed with 
other chemicals that are being emitted mostly at night from 
our industries here, I think it's very dangerous. We do 
have inversion here, so that's going to be very harmful if 
there's any of the air stripping. 

Also, since it appears that Goodyear and EPA has their mind 
made up to go ahead with the air stripping, because it is 
cost-effective, it's not health-effective, but it's cost
effective -- I would hope that they would put scrubbers on, 
which I doubt if they will because scrubbers are very 
expensive. But I do not want to see air stripping, and I 
think it's going to be very dangerous for us to do that. 
Thank you. 

RESPONSE 

Health surveys are typically conducted by agencies other 
than EPA such as the Agency for Toxic Substance and Disease 
Registry (ATSDR). Please contact Ms. Gwen Eng at ATSDR for 
more information. 

The air-stripping alternative for treatment of VOCs will be 
well below all applicable air quality standards for 
emissions. The current estimates are that approximately one 
pound per day or less of VOCs will be emitted from the air 
strippers. These low emission rates will be insignificant 
to the ambient air quality, and no additional threat to 
public health will be incurred. 

If "scrubbers" or vapor phase emission controls are added to 
the stripping towers, the treatment cost will be doubled or 
tripled and an additional hazardous waste will have to be 
dealt with. The activated carbon used to remove VOCs from 
the airstream will require disposal or destruction through 
incineration. Given the disadvantages of a significant 
increase in cost and the required handling of a generated 
waste, it is not feasible to add emission controls to the 
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air strippers which are already deemed protective of human 
health. 

MIKE BOONE 

I'm for cleaning up the environment. I've lived in Arizona 
all my life, and I'm very concerned about the environment. 
I love the outdoors. And I think that we need to do all we 
can to clean it up and for the future and for the present. 

But I would be opposed to any type of emissions put into our 
air unless you're certain that it won't affect the people in 
the town of Goodyear and Avondale. Other than that, I think 
it's a good plan, and I support it. 

RESPONSE 

See response to Pamela Swift. 

DENNIS HYERS 

F.A.A. will respond with written correspondence during the 
allotted time. 

CQHHENTS FROH FEDERAL AVIATION ADMINISTRATION AND RESPONSES 

1. 

2. 

3. 

During transportation of the contaminated soil, ensure 
that the contractor(s) wet or cover the soil in the 
vehicles to prevent wind blowing contaminated dust 
toward the air traffic control tower (ATCT). 

RESPONSE 

If contaminated soil is transported, Department of 
Transportation regulations will be followed to cover 
the soil and mitigate dust. 

Provide dust control for vehicle traffic south and west 
of the ATCT on the unpaved roads and dirt areas. 

RESPONSE 

The surface soils are not contaminated except those 
near the former GAC sludge drying beds which do not 
receive vehicle traffic. 

Brief Air Traffic Manager on any emergency procedures 
and contingency plans concerning site cleanup. 
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RESPONSE 

This can be done at the beginning of remedial 
activities. Goodyear Tire and Rubber should perform 
this task for the Section 16 remedial action. 

4. We are concerned as to the locations of the air strip
pers in relation to the ATCT, as we have an average of 
seven employees on duty during a typical day shift, 
working 75 feet above grade at the cab level and may be 
exposed to high concentrations of VOCs. According to 
your statement at the June 21 meeting in Goodyear, you 
thought the air stripper towers would reach a height of 
40 feet. Our employees would be 30 feet above that. 

RESPONSE 

Goodyear Tire and Rubber should address this concern 
for the Section 16 remedial action. To determine the 
exposure of employees in the tower from the air 
stripping conducted during the final remedy, several 
factors must be considered: treatment plant location, 
emission rates from the stripping towers, and the 
source of the air supply into the air traffic control 
tower. More precise information concerning these fac
tors will be gathered during the remedial design phase 
and a more accurate assessment can be made· at that 
time. 
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Mr. Jeff Rosenbloom 
PGA Project Manager 
US Environmental Protection Agency 
Mail Code T-4-2 
215 Freemont Street 
San Francisco, California 94105 

Dear Jeff: 

August 3, 1989 

AR,zOt-.A 
D~PARH.1ENT 
OF WA7ER 
RESOURCES 

Rose Mo"oro G.:..~· "'C 
N W P•Jmrre• 

Dr rector 

15 SouP, 15;n ..1..,;-.~ 
p.,oe.,·• A·.z:-.: ::::· 

Here is the responsiveness summary for the Three-Dimensional Contaminant 
Transport Modeling Report otherwise known as Appendix V, Volume IX of the PGA 
Rl/FS report. I have received and addressed comments from the Arizona 
Department of Water Resources and CH2MHILL. These are the only comments that 
I have received at this time. The responsiveness summary follows the same 
format as the responsiveness summary included in the Public Comment Draft of 
the RI/FS report. 

You will be receiving several quarterly reports to the present quarter by 
the end of the month. If there are any other administrative tasks that need 
to be taken care of for this site please let me know. 

If you have any questions or need additional information, regarding the 
responsiveness summary, please do not hesitate to call me at (602)542-1586. 

Thank you. 

With Best Regards, 

:!:rt.~~~ 
Hydrologist 

GB/rb 
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RESPONSE TO WRITTEN COMMENTS RECEIVED ON 
JUNE 1989 PUBLIC COMMENT DRAFT 

REMEDIAL INVESTIGATION/FEASIBILITY STUDY 
PHOENIX-GOODYEAR AIRPORT 

Written comments on the public comment draft Volume IX were received from the 
following parties: 

o Arizona Department of Environmental Quality 

o CH2M-Hill (Peter Mock) 

Because of the wide variety of numbering styles used on comments submitted and 
for ease in future references, the comments have been numbered consecutively, 
from Comment No. 1 through Comment No. 80. All comments received which relate 
to Appendix V - Three-Dimensional Contaminant Transport Model prepared by the 
Arizona Department of ~ater Resources have been included in their entirety. 

COMMENT 1 (ARIZONA DEPARTMENT OF ENVIRONMENTAL QUALITY) 

Volume IX- ADWR 3-D Contaminant Transport Model 

Overall, the report is thorough and well documented, however, the figures are 
difficult to use. The maps showing locations of the facilities and wells are 
not at the same scale as the maps showing the results of the various computer 
runs. The addition of some reference points consistently used throughout the 
figures would aid in orientation and interpretation of the results. 

RESPONSE 1: 

Comment noted. 

COMMENT 2 (ARIZONA DEPARTMENT OF ENVIRONMENTAL QUALITY) 

Page 44, Paragraph 2 

The MFU and LCU probably do not significantly impact groundwater flow and can 
be ignored in the water budget, however, the MFU is probably not a hydraulic 
barrier to flow between units. 

RESPONSE 2: 

Due to the fact that the MFU within the study area is primarily 
fine-grained, the vertical hydraulic conductivity within that unit is 
probably very low, thereby, providing somewhat of a hydraulic barrier to 
groundwater flow in to the MFU and LCU. 

COMMENT 3 (ARIZONA DEPARTMENT OF ENVIRONMENTAL QUALITY) 

Page 87, Last Two Points 

Detectable concentrations of TCE have been reported for wells which produce 
from the MFU 

I. o..., 



RESPONSE 3: 

For the purposes of the contaminant transport modeling the simplifying 
assumption that the MFU is not significantly contaminated was necessary. 

COMMENT 4 {ARIZONA DEPARTMENT OF ENVIRONMENTAL QUALITY) 

Page 90, Last Paragraph 

The last point is missing the verb "is" before the word "based". 

Table 9 indicates that model input values for field parameters were varied 
over a broader range during the sensitivity analysis than indicated here. 

RESPONSE 4: 

Co111Tlent noted. 

Model input parameters were varied from one-tenth to 1370 times the model 
input value rather than from one-ha:f to 1370 times model input values as 
reported in the text. The values changed are as reported in Table 9. 

COMMENT 5 (ARIZONA DEPARTMENT OF ENVIRO~~:NTAL QUALITY} 

Page 97-99 

Throughout this report, Unidynamics is ::•scussed along with the airport and 
GAC as a potential source of groundwate~ contamination at the PGA site. The 
contaminant transport modeling does not address the plume beneath the Uni
dynamics facility. An explanation as tc why the model does not include the 
Unidynamics plume may be appropriate here. 

RESPONSE 5: 

There are several reasons that the contaminant transport model does not 
address the plume beneath the Unidynamics site. They are as follows: 

1. The total extent of contamination in this area was not known 
at the time the model was discretized. The framework for 
the contaminant transport mode 1 was discussed in a 
memorandum to the PGA Modeling Sub-Committee dated July 16, 
1987. 

2. Unidynamics is responsible for the entire RI/FS for their 
site. The AOWR modeling study supports the EPA, who is the 
technical lead responsible for the FS for sub-unit C of the 
UAU beneath the Airport site. 

3. Boundary conditions at the NE of the model domain were set 
too close to accurately simulate the entire extent of the 
plume in this area. 

Although the plume beneath the Unidynamics site was not modeled, the data 
that AOWR developed as a result of the modeling process was given to 
Dames and Moore (groundwater consultants for Unidynamics) to assist them 
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in deve 1 opment of their own mode 1. A 11 of the data co 11 ected by ADWR 
benefited all parties involved at the PGA Site. 

COMMENT 6 {ARIZONA DEPARTMENT OF ENVIRONMENTAL QUALITY) 

Page 101, Table 11 

Predicted TCE concentrations rema1n1ng adjacent to COG #11 well after 21 years 
under Base Case 3 are higher for Alternatives 4, 5, and 6 than for the No
Action Alternative (Alternative 1). How can this be? This does not seem to 
agree with the figures of the model-predicted TCE concentrations for these 
alternatives. In the figures, the model results are presented separately for 
Sub11nit A and Subunit B/C. Are the TCE concentrations in this table the sum 
of concentrations from these Subunit~? 

RESPONSE 6: 

The predicted concentrations for the City of Goodyear Well No. 11 for 
Base Case 3 range from 1.1 ppb (No Action Alternative) to 5.8 ppb for 
(Alternative 5). The relatively small rise in contaminant concentration 
in Well No. 11 could be due to several variables including the proposed 
FS wells, downgradient of the City's wells. These additional wells could 
be pulling contamination further towards Well No. 11. 

TCE concentrations reported in Table 11 are taken from layers 
representative of the screened interval of the well. 

COMMENT 7 (ARIZONA DEPARTMENT OF ENVIRONMENTAL QUALITY) 

Page 106, Paragraph 2 

Do the proposed COG wells withdraw groundwater from Subunit A? Due to ambient 
inorganic water quality, it is anticipated that the wells would produce from 
Subunit B/C. Therefore, would the wells be expected to dewater Subunit A? 

RESPONSE 7: 

The proposed City of Goodyear wells are assumed to withdraw water from 
sub-units B/C. The problem of the model dewatering near the western 
model domain is a combination of (1) a groundwater flux out of the model 
domain, (2} City of Goodyear's projected pumpage for 21 years, and (3) 
the relatively small saturated thickness of the UAU in this area. 
However, the proposed City of Goodyear wells would create a typical cone 
of depression as normally seen from other production wells in this 
area. Therefore some dewatering from these wells would probably occur. 

COMMENT 8 (ARIZONA DEPARTMENT OF ENVIRONMENTAL QUALITY) 

Page 174, Paragraph 2 

Table 16 indicates the best reduction of contamination results from 
Alternative 4. Is this statement regarding Alternatives 5 and 6 accurate? 
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RESPONSE 8: 

Comment noted, this statement is incorrect as Alternative 4 achieves the 
best reduction of contamination than any of the alternatives including 5 
dnd 6. 

COMMENT 9 (CH2M-HIL~) 

General Comment (1) 

The ground water flow model calibration did not be~efit from the use of all of 
the data, specifically the numerous water-1eve1 times series available for the 
area. 

RESPONSE 9: 

The water level data has not changed significantly during the past two 
years. However, hydrographs will be incorporated in future model studies 
of this area. 

COMMENT 10 {CH2M-Hlll) 

General Comment {2) 

Data on water levels are very sparse in an areal sense for the large modeled 
area. This results in our not knowing which way the water flows in the 
required detail over much of the modeled area. If we don't know, the model 
s~~ely can't. This makes the accuracy of calculated flow vectors and 
concentration changes with time very suspect. 

~~SPONSE 10: 

To the west of the airport, there is an area of contamination that we 
felt necessary to include within the model domain. The problem dealing 
with this contamination remains, regardless of the tool used to evaluate 
it. The model predicts the groundwater flow direction reasonably well 
given the current data available in this area of the site. 

In an attempt to address the data deficiences that have been recognized 
at the PGA site, ADWR proposed to collect additional hydrologic data 
towards the western site boundary by i nsta 11 i ng addition a 1 man i tor; ng 
wells. This was proposed in the PGA committee meeting of December 18, 
1986. This proposal was not acted upon. Until further hydrologic 
information is gathered, a lack of adequate data will hinder modeling 
efforts at this site. 

COMMENT 11 (CH2M-HILL) 

General Comment (3) 

The report presents geologic and hydrau 1 ic interpretations different from 
those we made in the RI/FS report. Some of these are large enough to make a 
significant difference. 
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RESPONSE 11: 

Comment noted; comments regarding geologic and hydraulic interpretations 
will be addressed under CH2MHILL's specific comments that follow. 

COMMENT 12 (CH2M-HILL) 

General Comment (4) 

Sensitivity analyses can give us a feel for the potential effects of uncer
tainty on the predicted flow vectors and concentrations. Unfortunately, the 
AD~R work didn't analyze the key parameters sufficiently (some not at all) and 
didn't measure their results in such a way that we could benefit from what 
work they did do. 

RESPONSE 12: 

Comment noted; comments regarding the sensitivity analysis will be 
addressed under CH2MHILL's specific comments that follow. 

COMMENT 13 (CH2M-Hill) 

General Comment (5) 

The predicted percent removals should not be treated as accurate engineering 
estimates. Their use of the mode 1 for this pur~ose can not be supported on 
the basis of the report or from what I reme!'!!!>er !hell" presenting to the 
Committee. 

RESPONSE 13: 

I agree that the percent removals should not be treated as engineering 
estimates, however they can be used to compare how effective the various 
alternatives are relative to one another usino different future 
scenarios. I think it is fairly clear in the te;t that the percent 
removals should be used as a guide and not as a definitive answer. This 
was just one of the uses of the model, and as an investigative tool the 
model can be supported by the report and by what has been presented to 
the Committee as documented in the meeting minutes. 

COMMENT 14 (CH2M-HILL) 

P. 1, Par. 2 

The ground water investigations (monitoring well installation, water quality 
and water-level monitoring, aquifer testing, geophysical logging) were con
ducted to support the development and evaluation of remedial action alter
natives. 

RESPONSE 14: 

In the context of this report a detailed groundwater investigation meant 
that geologic and hydrologic data was collected and analyzed from all 
sources for support of the modeling investigation. This was done for the 
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EPA in support of the 
Investigation/Feasibility Study. 

COMMENT 15 (CH2M-HILL) 

~. 1, Par. 2 

Phoenix-Goodyear Airport Remedial 

Sufficient information is not provided to evaluate the statement that a 
reasonable match was achieved. 

RE:::>ONSE 15: 

I disagree, sufficient information is provided in the report to evaluate 
whether a reasonable match between simulated and observed parameters was 
achieved. 

COMMENT 16 (CH2M-Hlll) 

P. 11 Par. 2 

The sensitivity analysis as reported in this document did not explore the full. 
range of each parameter's potentia 1 va 1 ue and impact on ca 1 cu 1 a ted heads, ' 
local velocity vectors, and concentrations. Uncertainty was not quantified. 

RESPONSE 16: 

The sensitivity analysis did explore the t"le full range of reasonable 
values for the reported parAmeters and the impact that changing these 
parameters had on the calculated heads and local velocity vectors. The 
uncertainty was qualified. 

COMMENT 17 {CH2M-HILL) 

P. 1, Par. 2 

There is an inconsistency between the statement that order of magnitude 
changes in horizontal hydraulic conductivity had little or no effect and the 
statement that parameters such as horizontal hydraulic conductivity signifi
cantly affected the flow model results. 

RESPONSE 17: 

The last sentence of this paragraph should be revised to read: 'Also 
brought out •.• model results (i.e., horizontal hydraulic conductivity 
of sub-unit C}' • 

COMMENT 18 (CH2M-HILL) 

P. 1, Par. 2 

The qualitative evaluations of parameter certainty based on field data can not 
substitute for a more rigorous analysis of model sensitivity. 

RESPONSE 18: .~ .. 
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A more rigorous sensitivity analysis will be applied to the next phase of 
numerical modeling at this site. 

COMMENT 19 (CH2M-Hlll} 

P. 2, Par. 2 

The implied accuracy of the predicted percentage removals of contamination is 
not supported by the apparent problems encountered in applying the TARGET 
model to contamination evaluations at this site. 

RESPONSE 19: 

Although percent removals of contamination are presented throughout the 
report, they are intended to provide a comparative analysis of the base 
cases and respective alternatives. As presented in the general comments, 
they were never intended to serve as exact estimates of TCE removal given 
the number of unquantifiable and unknown variables at this site. 

COMMENT 20 (CH2M-HILL) 

P. 6, Par. 2 

The :. 1 anke: statement "The disposal of waste products at these facilities 
occ .. ~red frorr. the late 1940's until the 1970's" is questionable and probably 
not something ADW~ wants to say in its model study report. 

RESPONSE 20: 

This statement is supported by the Source Verification/Field 
:nvestigation Report by Ecology and Environment, 1986. Specifically 
-:-ables 2-1 (Waste Disposal Sunvnary: Litchfield Naval Air Facility), 2-2 
(waste Disposal Summary: Goodyear Aerospace Corporation), and 2-4 (Waste 
Disposal Summary: Unidynamics/Phoenix, Inc.), list the waste types, 
quan:~:~es, dates, and reported disposal practices. The statement is 
true with the exception that disposal of solvents at the Unidynamics 
facilit1 occurred between the late 1960's through the late 1970's. 

COMMENT 21 (CH2M-HILL) 

P. 6, Par. 2 

Data are not available to say that contamination does not affect the Middle 
Fine-Grained Unit or Lower Conglomerate Units. 

RESPONSE 21: 

Comment noted. Information to date indicates that the significant 
contamination has not yet affected the MFU. 
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COMMENT 22 (CH2M-HILL) 

P. 8, Bu 1. 5 

This bullet indicates that the model study was to simulate the future response 
of contaminants. Based on this, it would seem that the model study would 
include predicting movement, not comparing percentage removal or clean-up 
efficiency. 

RESPONSE 22: 

The bullet is correct as stated; figures have been provided in the 
Feasibility Study that show the predicted flow fields that illustrate 
groundwater movement, and figures of plumes that illustrate the predicted 
contaminant movement. 

COMMENT 23 (CH2M-HILL) 

P. 10, Par. 2 

The statement that GAC retains liability for contamina~ed soils and ground. 
water at the site may be stronger than GAC has actually stated. This statement 1 

may not be appropriate for AOWR to make in a model study ~eport. 

RESPONSE 23: 

The intent of the statement was to indicate that t~e ~or~ 1 Corporation is 
not a Responsible Party at this site even though it o~ns tne property and 
that the Goodyear Aerospace Corporation is one of the Resoonsible Parties 
at this site. It was not intended to offend or ma~ee a judgement of 
1 iabil ity at this site which is clearly outside a& :he purview of ADWR 
and this study. 

COMMENT 24 {CH2M-HILL) 

P. 11, Par. 1 

Eberly and Stanley (1978) defined two units -Unit I and Unit II, not the UAU, 
MFU and LCU. Also, work by the USGS and others indicates that the upper 
portions of what has been called the MFU and the entire UAU may be Quaternary 
in age. 

RESPONSE 24: 

Comment noted. 

COMMENT 25 (CH2M-HILL) 

P. 11, Par. 2 

Laney and Hahn {1986) address only the East Salt River Valley. The parallel 
work of Brown and Pool (1989) for the West Salt River Valley is too recent to 
be included in this model study. At any rate, the Laney and Hahn reference 
should be explained as pertaining to another sub-basin. 
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RESPONSE 25: 

Comment noted. 

COMMENT 26 (CH2M-HILL) 

P. 11, Par. 2 

The origin of the statements regarding the UAU's thickness, character, and 
transition to the MFU is not explained. For example, refer to illustrative 
cross-sect ions, i sopachous, or percent-coarse mapping in this or other docu
ments to which the reader can go to verify these statements. 

RESPONSE 26: 

The point is taken that the reader should have been informed of these 
illustrations when they were first discussed. This section of the report 
is intended as an introduction to the UAU. The reader is referred to the 
rest of the section, which presents geologic cross-sections, isopach, and 
structure maps. 

COMMENT 27 (CH2M-HILL) 

P. 11, Par. 2 

I believe that this hydraulic conductivity estimate is an ensemble average of 
estimates derived from the ADWR Drillers Log Program. Since use of this 
program is relatively unique, it needs to be discussed when first referenced 
and its accuracy compared to the more standard aquifer testing methods. 

RESPONSE 27: 

The hydraulic conductivity value of 750 gpd/ft2 was derived from an 
analysis of driller's logs using the Driller's log Program and specific 
capacity data. This information has been provided to the PGA Modeling 
Sub-Committee in a memorandum dated March 11, 1987. The Driller's Log 
Program was developed by AOWR personnel to generate aquifer parameter 
data for areas that aquifer tests or specific capacity data were not 
available. This program is used to calculate computer-generated values 
for specific yield, hydraulic conductivity, and transmissivity. .,.he 
results obtained when using this program give a relative distribution of 
the aquifer characteristics. The accuracy of the results are limited by 
the quality, quantity, and distribution of the driller's logs within the 
study area. This program has been used in sever a 1 of the Department's 
model studies including but not limited to the Salt River Valley 
Cooperative Study Mode 1 i ng Effort (Long et. a 1., 1982). and Groundwater 
Modeling Study of the Upper Santa Cruz Basin and Avra Valley in Pima, 
Pinal and Santa Cruz Counties, Southeastern Arizona (Travers and Mock, 
1984). This program is a first cut at determining the aquifer parameters 
in an area. It should not replace information derived from long term 
aquifer tests. For the PGA site all available driller's logs were used 
to evaluate the aquifer characteristics as reported in the above 
mentioned memorandum to the committee. However, during the course of the 
RI new aquifer parameter information was gathered and is used in 
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conjunction with that derived by the driller's log program. Please refer 
to Table 6, page 62 for the values used in the model. 

COMMENT 28 (CH2M-HILL) 

P. 11, Par. 2 

The reference to Bouwer {1978) here and elsewhere in the text incorrectly 
implies that a recognized authority supports a very narrow potential range of 
vertical anisotropy for this particular site. The general nature of Bouwer's 
suggested guidelines should be discussed when first referenced along with how 
you applied those guidelines for this site. 

RESPONSE 28: 

Comment noted. 

COMMENT 29 (CH2M-HILL) 

P. 11. Par. 2 

~ disagree with the statement that the UAU is the water table aquifer in the 
;GA area. My interpretation for the vicinity of PGA is that the UAU contains 
~ne wa:er table aquifer (Subunit A), at least one confined aquifer {Subunit C) 
a~c a! ~east one leaky aquitard (Subunit 8). In fact, there is some field 
ev~cence which indicates that Subunit A is confined in some areas. In 
s:.;l"'fr.ary, the UAU is geologic unit defined on the basis of stratigraphy which 
::n~a~~s a system of aquifers and aquitards. 

;:;::SPO!iSE 29: 

Agreed, the UAU is a geologic unit defined on the basis of stratigraphy 
which contains a system of aquifers. This description holds true for 
~c!h the East and West Salt River Valleys. The UAU however. does contain 
:~e water table aquifer within Sub-unit A. 

COMMENT 30 (CH2M-HILL) 

P. 12, Par. 2 

The statement that Subunit A thickens at the basin margin should be tempered 
by the recognition that the general driller's descriptions may not allow 
precise distinction between the coarse materials of the UAU and LCU which may 
be in contact at the basin margin. Also the presence of the Gila River 
indicates that substantial reworking of LCU, MFU and UAU sediments would blur ·' 
the distinctions in this area adjacent to the Sierra Estrella. 

RESPONSE 30: 

Comment noted. 
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COMMENT 31 (CH2M-Hlll) 

P. 12, Par. 2 

If the horizontal and vertical hydraulic conductivities are not equal then the 
statement should not be made that the average hydraulic conductivity is 
isotropic. 

RESPONSE 31: 

It is stated that the average horizontal hydraulic conductivity is 
assumed to be isotropic throughout the study area. 

COMMENT 32 (CH2M-HILL) 

P. 12, Par. 2 

The use of the Drillers Log Program for estimating horizontal hydraulic 
conductivity should be thoroughly explained and compared to aquifer testing 
results. 

RESPONSE 32: 

Please refer to Response 27 above for an explan~:;:~ of the Driller's Log 
Program. 

COMMENT 33 (CH2M-HILL) 

P. 12, Par. 2 

The use of Bouwer (1978) as referenced here is again qwestionec for supporting 
such a narrow potential range in anisotropy. 

RESPONSE 33: 

Comment noted. 

COMMENT 34 (CH2M-HILL) 

P. 12, Par. 2 

A reference or method for estimating specific yield should be provided. 

RESPONSE 34: 

Specific yield values were derived using the Driller's Log Program and 
from results of the aquifer testing completed on the site during the RI. 
Please refer to the memorandum and attached maps sent to the PGA Modeling 
Sub-Committee dated March 11, 1987 for further information. Also, refer 
to Response 27 for further information regarding the Driller's log 
Program. 
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COMMENT 35 (CH2M-HILL) 

Figs. 3a-3c 

The local cross-sections developed by CH2M-HILL in the Phase II Well Instal
lation Memo and the regional cross-sections developed by CH2M-HILL in the Rl 
Report were available to ADWR prior to the release of c.his report. The 
subunit contact interpretations made by AOWR are different from those shown in 
the RI/FS report. What alternate interpretations did ADWR make that led to 
the development of additional cross-sections? 

RESPONSE 35: 

Many cross-sections were developed by AOWR during the RI (please refer to 
the work products that were delivered to the Modeling Sub-Committee in 
November 1984, and March 1985). The cross-sections included in the 
modeling report are a combination of drillers logs (data from the 
previous AOWR cross-sections} and geophysical logs from wells installed 
as part of the RI. There can be many interpretations of the stratigraphy 
in this area that are valid, which is why the logs are included in. 
Figures 3a through 3c. The cross-sections that CH2MHILL derived were' 
based on a simple percent fine and percent coarse material. ADWR based 
their interpretations on descriptive drillers logs and the geophysical 
information gathered during the RI. The information gathered by AOWR has 
always been available to the committee, especially the drillers logs for 
this area. The cross-section information, also has been available to 
the committee for inspection. 

COMMENT 36 (CH2M-HILL) 

Figs. 4a-4g 

These maps are quite different from figures found in Chapter 3 of the RI/FS 
Report which present the same titles. AOWR has interpreted different ele
vations for the contacts between subunits and thicknesses of units than CH2M
HILL has. Since the figures from the RI report were available to AOWR prior 
to the writing of their report, what alternate interpretations did ADWR make 
that 1 ed to the deve 1 opment of different structura 1 contact and i sopachous 
maps? 

RESPONSE 36: 

Alternative interpretations are fairly clear throughout the report (refer 
to Figs. 2 through 4, and Table 2 for the interpreted picks from the 
available information). Each interpretation of the stratigraphy in this 
report is adequate and serves the purpose for which it was developed. 

COMMENT 37 (CH2M-HILL) 

P. 25, Par. 1 

The use of the Drillers Log Program for estimating horizontal hydraulic 
conductivity and Freeze and Cherry (1979) for estimating vertical hydraulic 
conductivity should be better explained and evaluated. How uncertain are 
these methods and how do they compare to aquifer testing results? 
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RESPONSE 37: 

Please refer to response 27 above for an explanation of the Driller's Log 
Program. 

In the absence of field data, the values of vertical hydraulic 
conductivity for the various aquifers and aquitards within the study were 
derived from a literature review or were assumed as stated in the report. 

COMMENT 38 (CH2M-HILL) 

P. 25, Par. 2 

What methods were used to estimate specific yield and storage coefficient and 
what accuracy bounds are appropriate? 

RESPONSE 38: 

Please refer to Response 34. 

COM~~~T 39 (CH2M-HILL) 

P. 25, Par. 2 

The :~scussions of Subunit C aquifer parameter estimates are questioned as 
they ~ere for Subunits A and B above. In addition, is the potential range in 
val~e 9iven for horizontal hydraulic conductivity based on the available data 
or is it some other type of estimate? 

Please refer to Response 27; aquifer parameter estimates are based on the 
available data as stated in the text and on Table 6, page 62. 

COMMENT 40 (CH2M-HILL) 

P. 25, Par. 2 

The interpretations of subunit contacts and thicknesses described here are 
different from those presented by CH2M-HILL in the RI/FS report. 

RESPONSE 40: 

Please refer to Response 35 

COMMENT 41 (CH2M-HILL) 

P. 26, Par. 2 

Cross-sections or other presentations in this or another report should be 
referenced to allow the reader to verify the interpretations of the MFU's 
extent and character. 

13 



RESPONSE 41: 

Comment noted. Pleas~ refer to Response 35. 

COMMENT 42 (CH2M-HILL) 

P. 26, Par. 2 

Are Montgomery and Associates estimates for horizontal hydraulic conductivity 
locally derived? Would you expect them to represent the MFU as a whole or 
would the hydraulic conductivity of aquifers in the stringers mentioned be 
different? 

RES?ONSE 42: 

The reference of horizontal hydraulic conductivity is locally derived, as 
noted in the referenced document. The value as reported in the 
Montgomery and Associates report provides an idea of the aquifer 
properties of the MFU near the study area. I would expect the hydraulic 
conductivity estimates to vary through out the MFU. 

COMMENT 43 (CH2M-HILL} 

P. 26, Par. 2 

The referenced value of vertical hydraulic conductivity fr~m one test of a 6 
foot section of a stratigraphic unit in another sub-bas•., should be viewed 
with caution. What data do you have for the MFU in the PGA area that leads 
you to believe that the estimates from the 6 foot interval in Scottsdale is 
also representative here? The potential range in value for tnis parameter in 
any one location at PGA or Scottsdale is several orders of magnitude, not a 
factor of 2 as implied here. 

RESPONSE 43: 

The reported value for vertical hydraulic conductivity was presented as 
an estimate based actual field data from tests conducted in the East 
Valley. The text is correct as stated in that the vertical 
conductivities are not known with certainty and that the data reported is 
from the East Valley. 

COMMENT 44 (CH2M-HILL) 

P. 27, Par. 1 

References to presentations of data in this or other reports are needed to 
allow the reader to verify these statements on the extent and character of 
the LCU. Also, the entire sequence of alluvial fill {UAU, MFU, and LCU) may 
be 10,000 feet in the basin center, but I doubt that the LCU itself is that 
thick. I suggest you provide an authoritative reference for that. 

14 
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RESPONSE 44: 

Please refer to Response 35. For further information the reader is 
referred to the Central Arizona Project Geology and Groundwater Resources 
Report Maricopa and Pinal Counties, Arizona, published in 1976 by the 
U.S. Department of the Interior Bureau of Reclamation Lower Colorado 
River Region. 

COMMENT 45 (CH2M-HILL) 

P. 27, Par. 1 

What potential effects could the pumping in the LCU have on the MFU and UAU? 
Based on this you could explain why it is reasonable to disregard it in your 
analyses. 

RESPONSE 45: 

Within the study area the majority of wells are perforated and with draw 
water from the UAU. There are relatively few wells that withdraw water 
from the MFU and fewer yet that withdraw water from the LCU. Since t~e 
MFU is at least as thick as the UAU throughout most of the study area and 
acts as a confining unit, the UAU would be buffered from much of the MFU 
and LCU pumpage. Therefore it is reasonable to disregard the pumpage 
from these lower layers. 

COMMENT 46 (CH2M-HILL) 

P. 27, Par. 2 

The reference to Laney and Hahn (1986) should be explained as their report is 
for another sub-basin. The existence and character of a unit that correlates 
with the Red Unit of Laney and Hahn in the PGA area is presently unknown. 

RESPONSE 46: 

Comment noted. It should be stated that this reference is for a similar 
sub-basin in the Salt River Valley. 

COMMENT 47 (CH2M-HILL) 

P. 28, Par. 1 

I disagree that the three stratigraphic units can be characterized as three 
distinct aquifers. It is my interpretation that each of the units described 
in the PGA area contains systems of multiple aquifers and aquitards. 
suggest you should revise the wording in this section which describes the UAU, 
MFU or LCU as "aquifers". The USBR which developed the UAU-MFU-LCU nomen
clature used gross stratigraphy to define them. Therefore, they are 
stratigraphic units, not hydrographic units. 
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RESPONSE 47: 

Although it is true that each of the stratigraphic units in the study 
area can contain systems of multiple aquifers and aquitards, for the sake 
of discussion and simplification of interpretation these aquifers and 
aquitards are discussed based on the three main stratigraphic units (UAU, 
MFU, and LCU) found within the study area. 

COMMENT 48 {CH2M-HILLMOCK) 

P. 28, Par. 3 

Jlqulfers in Subunits B and C are under confined conditions as their upper 
boundaries are below the head measurements made in them. This is based on the 
definitions for confined aquifers given in Freeze and Cherry (1979). Bear's 
{1979) definition would classify them as leaky confined aquifers. 

RESPONSE 48: 

Comment noted. 

COMMENT 49 (CH2M-H:LL) 

Figs. Sa-6b 

The point values are very ~ard to read on these figures. 

RESPONSE 49: 

Comment noted. 

COMMENT 50 (CH2M-H!~L) 

P. 33, Par. 1 

Heads in subunit B are commonly higher than in subunit C. The presentation of 
figures 7a, 7b, and 7c together is misleading because only figure 7b includes 
a well perforated only in subunit B. It is important to note that well GMW-2 
in figure 7a and well UMW-5 in figure 7c are perforated in the top half of 
subunit c. not in subunit B. Hydrographs from other well clusters with 
subunit B wells provide a better demonstration of the head differences between 
subunits B and C. 

RESPONSE 50: 

Comment noted. 

COMMENT 51 (CH2M-HILL) 

P. 33 Par. 2 

Hydrographs from different key locations in the area are needed to support the 
discussion of UAU history. I disagree that the UAU was "largely dewatered". 
I could accept the observation that subunit C was depressurized 40 to 50 feet 
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between 1945 and 1965. Even with a 40 to 50 foot drop in subunit C water
levels, the difference in storage coefficients between subunits C and A would 
1 ikely result in a drop in the water table of less than ten feet which 
certainly isn't largely dewatered. This water-level fall and subsequent rise 
would have important consequences for contaminant movement. Such a discussion 
would be appropriate here in the report. 

RESPONSE 51: 

The point is well taken that the UAU was probably not largely de
watered. Unfortunately, the lack of high-quality data has prohibited us 
from knowing exactly how the hydrologic system was behaving 
historically. The information we do have as presented in figures 8a 
through Be gives us snap shots of the hydrologic system during specific 
time periods from which inferences are made. 

COMMENT 52 (CH2M-HILL) 

Figs. 8a-8e 

What can be inferred from the historical water levels and the presentlY 
observed extent of contamination? This could be an aid to understanding the 
long term ground water flow system and the movement of contaminants. 

RESPONSE 52: 

There is probably insufficient historic water level and .a~er ~se 
information to draw any type of conclusions regarding ~~storica~ 

contaminant migration. For this reason the model simulation begins in 
1978, when more data are available. 

COMMENT 53 (CH2M-Hlll) 

P. 43 Par. 2 

How do water levels in the waterlogged Gila River compare to UAU water levels 
in the PGA area? Do they indicate if the Gila River gains or loses water in 
this reach? What quantities of water could be gained or lost? 

RESPONSE 53: 

During the RI investigation and the preliminary groundwater flow modeling 
by ADWR at this site many estimates were made of river recharge that 
range from 0 to 46,500 af /yr as illustrated in Appendix A. Based on 
current water level data it is very difficult to infer whether the Gila 
River in this reach is a gaining or losing stream. More information is 
needed to determine the interconnection between the Gila River and the 
aquifer in this area. 
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COMMENT 54 {CH2M-HILL) 

P. 44 Par. 1 

The data given in this section indicate that the vertical gradients across the 
MFU maybe 5 to 15 feet per 300 feet of MFU thickness compared to horizontal 
gradients of 15 feet per 5000 feet. This indicates that vertical gradients 
are roughly ten times the horizontal gradients in the MFU. Near LCU pumping 
centers, they could be even higher. The assumption of the MFU being a no-flow 
boundary should address this observation. 

RESPONSE 54: 

The vertical gradient in the MFU may be greater than the horizonta 1 
gradient however, the vertical conductivity values are much lower, 
therefore the net flux is less. The MFU was assumed to be a no-flow 
boundary for modeling purposes, that is simplification purposes. 

COMMENT 55 (CH2M-HILL) 

p. 45 T. 3 

Does BIC concur with the estimated loss of over 6000 af/yr in this stretch of 
their canal? A1so, is there a variation in recharge over time that cou1d 
account for some of the observed water-level changes over a typical year? Ho:~ 
do you resolve the difference between the estimated and calculated changes in 
storage? Do the indicated ranges in value include uncertainty in all of the 
parameters used to calculate them? 

RESPONSE 55: 

The estimate of 6000 af/yr of water lost from the BIC canal was provided 
by BIC personnel. There definitely could be much variation in recharge 
over time that could account for some of the observed water-level changes 
a within typical year. There could be a lot of variation in agricultural 
recharge for example, however there is very little information from which 
to base or revise estimates on. The difference between the water budget 
change in storage and the calculated change in storage is probably within 
the range of error of all of the data listed in Table 3. The residual is 
within 25 percent of the overall inflows and outflows which is reasonable 
given the data limitations for this area. 

COMMENT 56 (CH2M-HILL) 

Figs. llb, c 

Where are the interpreted aquifer-aquitard or stratigraphic subunits located 
on this grid? More importantly, is the grid fine enough to include observed 
gradients of head and concentration?. 

RESPONSE 56: 

Unfortunately. re~: ... 'ie time did not allow 1\nY rev1s1ons to the text, 
otherwise the first comment would have been incorporated. A 200 x 200 
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foot grid in the horizontal plane and 30 foot in the vertical plane is 
sufficiently fine to include observed gradients and concentrations. 

COMMENT 57 (CH2M-HILL) 

P. 56 Par. 1 

The use of the assumed dispersivity to calculate the grid sizes may not be 
adequate. The assumed dispersivity is quite large and recent work at the 
University of Waterloo indicates that excessively large longitudinal dis
persivities are commonly assumed for model studies. Instead, testing of the 
grid for simplified conditions will indicate if it is of a size and orien
tation necessary to simulate the observed gradients of head and concentra
tion. No such testing is indicated in the report. 

RESPONSE 57: 

Usually the dispersivity values are determined as part of the calibration 
process. This is accomplished by historically reproducing the 
contamination with the model to arrive at the current plume configuratio~ 
and concentration. However, this was not possible given the data 
limitations e: this site. This has been clearly stated in the report. 
The repartee c'spersivity estimates that were used provided reasonable 
results as :: .. ,e oLJ: from the transport calculations and there was no 
justificatic~.'or re~~cing these values. 

COMMENT 58 (CH2M-u:~~) 

P. 56 Par. 2 

The derivation of :he s~ecified flux boundaries is not discussed. Were they 
varied with time? How were they distributed around the model domain? How 
does the orientation of the rectangular boundaries with respect to flow affect 
the distribution of fluxes? 

RESPONSE 58: 

The flux boundaries used in the transport model were based on previous 
three-dimensional modeling by ADWR at the PGA site. The results from 
this previous effort indicated that the flux boundaries did vary with 
time and that they were distributed proportionally around the model 
domain. The specified flux boundaries are admittedly not the best 
condition for a groundwater flow and contaminant transport model. At the 
time the target model was developed it was thought that rather than 
expanding the model domain for several miles to include a hard rock 
boundary, it would be more appropriate to use a flow net analysis to 
determine the boundary conditions. This information is included in the 
PGA files in the modeling section at ADWR and is available to interested 
parties for review. 

The orientation of the rectangular boundaries would have little impact on 
the distribution of fluxes. In other words, even if the grid was 
oriented north-south east-west the specified fluxes would have been 
determined and distributed in the same manner. 
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COMMENT 59 {CH2M-HILL) 

P. 56 Par. 4 

How well does the present model structure and boundaries match that of the 
flow net and previous model? What is the uncertainty in the calculated fluxes 
and their positions? 

RESPONSE 59: 

The present model structure is almost exactly identical to the 
three-dimensional groundwater flow mode.l. The main difference betwee'l 
the two groundwater flow models is the use of the USGS MOOFLOW code ard 
that of the Dames & Moore TARGET code. These two models handle boundar 
conditions much differently and it was difficult to transpose the flu> 
values from one model to the other. 

There is a large uncertainty in the calculated fluxes and their exact 
positions along the model boundary. However this uncertainty is 
mitigated by the fact that the model reproduced water levels that comoare. 
with the observed field data. 1 

COMMENT 60 (CH2M-Hlll) 

P. 58 Par. 1 

If these recharge sources are so significant, how large is the uncertain! 1 ;~ 
these estimates and how does it affect the calculated heads and more im::::r
tantly, the local velocity vectors? 

RESPONSE 50: 

It is difficult to quantify the recharge estimates with precision, 
however a potential range in values has been given in Table 3, page 45 in 
the text, and Table 2 in Appendix A. Future modeling studies will try ~o 
better address the uncertainty in these parameters. The heads will rise 
or fall commensurate with an increase or decrease in recharge. Recharge 
is assumed to be neg 1 i g i b 1 e at the airport property. Recharge due to 
~griculture is fairly evenly distributed and would therefore not have a 
~eat impact on the local velocity vectors. Much of the uncertainty in 

these values is mitigated by the fact that the model reproduced water 
levels that compare with the observed field data. 

COMMENT 61 (CH2M-HILL} 

P. 58 Par. 2 

What is the accuracy of the pumpage data? Are all significant wells included? 

RESPONSE 61: 

Pumpage data were either reported by the user or estimated by use of 
power divider records. All signHicant wells within the contaminant 
transport model domain were included (please refer to Table 5). 
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COMMENT 62 (CH2M-HILL) 

P. 58 Par. 1-2 

The distribution of pumpage and recharge to individual grid cells is not 
discussed. How does this affect local velocity vectors? 

RESPONSE 62: 

Pumpage and recharge estimates were distributed within the model domain 
by overlaying the grid on the area of interest and determining the cell 
in which the pumpage or recharge occurs. The distribution of these 
parameters follow the real system as closely as the grid size allows. 

COMMENT 63 (CH2M-HILL) 

P. 62 T. 6 

What methods were used to calculate these parameters? What are their poten
tial ranges in value? What is the need for: specific yield of confined 
units, TCE specific gravity, TCE viscosity - is this used in the model formu
lation? If so, how? Wouldn't dispersivity vary with lithology? Given the 
scale dependent nature of dispersivity, does the given value represent an 
intermediate for projected growth of the plume or is it an initial value? 
Finally, how do these values compare to the final model input values? 

RESPONSE 63: 

The sources of the data are clearly stated in the table. The sources of 
these data are contained in ADWR files, complete with analyses. 

Potential ranges in values were discussed in the text. The model 
requires all of the input parameters listed except for transverse 
vertical dispersivity which was erroneously included. Please refer to 
the TARGET model documentation for a thorough explanation of these 
values. 

Dispersivity does vary with lithology, however it is beyond the scope of 
the available data to determine how dispersivity varies within the study 
area. The value of dispersivity appears to give sensible results. 

These are the final model input values. 

COMMENT 64 (CH2M-HILL) 

P. 65 Par. 1 

If the water levels are r1s1ng, the Gila River would become a ga1n1ng 
stream. This may explain the southwestern flow direction in Subunit A. Since 
the river surface elevations are known, the model can allow flow into the 
river when calculated ground water levels are above river levels. This could 
provide local velocity vectors which are consistent with the real system. 
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RESPONSE 64: 

Comment noted. The model reproduces velocity vectors consistent with the 
real system and may replicate discharge to the Gila in future years. 

COMMENT 65 (CH2M-HILL} 

P. 65 Par. 2 

Why weren't the results of spinner-flowmeter surveys in eight product ions 
wells at PGA used to guide the vertical distribution of pumpage? Information 
gathered from this program is considered more representative than estimates 
based on drillers calls. 

RESPONSE 65: 

The information provided from the results of the spinner-flowmeter survey 
does not corre~ate from well to well and therefore can only be used tc 
distribute pumpage in the well that the testing was done. Future 
modeling at th;s site may include the results of the spinner-flowmeter 
surveys. 

COMMENT 66 (CH2M-HI~-' 

P. 66 Par. 3 

This logic would prec'ude the use of Agua Fria River recharge {Page 48, Table 
4) • 

RESPONSE 66: 

Agreed which is why Agua Fria River recharge is not included in the 
model. The rate given in page 48, Table 4 was done so for completeness 
and information. 

COMMENT 67 (CH2M-Hill} 

P. 68 Par. 2 

Estimates of field scale dispers1vity vary widely. The modeling should 
account for this. Recent work suggest that large values are probably not 
representative. What relation does dispersivity have to soil types? 

RESPONSE 67: 

The estimates for dispersivity values are based on a literature source as 
stated in the text. Unfortunately there are no measured values for this 
parameter at this site. Therefore, it was necessary and appropriate to 
make this assumption. In addition, since calibrating the model to an 
area and concentration of contaminant was not possible due to the lack of 
historical source information, this assumption was the most appropriate 
to make. It would not help to make up a variability in the dispersivity 
estimates as suggested due to the uncertainty involved in the parameter 
itself. The reference for dispersivity values is for alluvial sed1ments. 
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COMMENT 68 (CH2M-HILL) 

P. 69 Par. 3 

The observed variations in concentration with depth could be used to guide the 
distribution used in the model. It is possible that the assumption of full 
vertical mixing of observed values is not conservative. The potential uncer
tainty in the field data should be discussed because it relates strongly to 
the usefulness of the model's output. 

RESPONSE 68: 

The observed variations in concentration with depth were used to guide 
the distribution of the contamination in the model. I think the approach 
taken was conservative based on the available data. 

COMMENT 69 {CH2M-HILL) 

P. 71 Par. 2 
~ Because the simulation is transient and the areal distribution of head data 1s 

sparse, comparison of model-simulated to the abundant measured hydrographs in 
the area should have been the key criteria for flow model calibration. 

RESPONSE 69: 

Comment noted. Future modeling by ADWR at this site will include 
calibrating to some type time-series analysis. However, it should be 
noted that the abundant measured hydrographs are for very specific areas 
near the RP facilities. 

COMMENT 70 (CH2M-HILL) 

P. 71 Par. 4 

Were fine enough time steps used to benefit from the six-month breakdown in 
pumpage? 

RESPONSE 70: 

Initial tests of time step sensitivity indicated that the time steps used 
were fine enough to benefit from the six-month breakdown in pumpage. 

COMMENT 71 (CH2M-HILL) 

P. 73 Par. 1 

Although the simulated gradients are said to be close to measured gradients, 
inspection of figure 14a indicates that interpolation between data points 
yields gradients near the Airport which are more than twice those simulated. 
Large areas are present for which the local velocity vectors can not be deter
mined by visual inspection. Are the stated velocities for the center of mass 
or the edge of the contamination? There is no clear demonstration that the 
model matches historical data. 
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RESPONSE 71: 

The stated velocities are representative of the flux in the areas of 
contamination and are as noted in Table 8 on page 84. The model matches 
the observed data as presented on Figures 14a through 15e and as stated 
in the text. It is important to note that this model is the best tool 
available to analyze the groundwater flow system in this area. Though 
there are many data deficiencies within the study area these have been 
recognized by the EPA, ADWR, and CH2MHILL since 1985. AOWR has suggested 
that additional information be gathered in areas other than the RP's 
however this has nat been acted on. Therefore until mare information is 
collected the model is the best tool available. 

COMMENT 72 (CH2M-HILL) 

P. 84 Par. 1 

The comparison of heads does not indicate if the local velocity vectors are 
correct. What may seem like a close head match could result in local flo~ 
directions which are 90 degrees or more in the wrong direction. This point is 
critical to evaluation of the model estimates. The discussion in this para
graph of the paucity of data far determining the goodness of fit only indi
cates that we do not have enough information to determine if our model is 
simulating the real system. 

RESPONSE 72: 

The equipotential lines as illustrated on figures 14a through 15e 
indicate that the predicted flow directions near the RP facilities and 
further due west of the facilities are consistent with historic and 
present flaw directions. There is no indication that the flow directions 
are 90 degrees or more in direction opposite of what the simulated heads 
represent. In simulating the RA's the model did a goad jab in predicting 
local velocity vectors, (please refer to the figures in the Groundwater 
Modeling Feasibility Study section of this report}. It is true that 
there is not enough information to the west of the RPs to determine if 
the model simulates the real system. 

COMMENT 73 {CH2M-HILL) 

P. 85 

See previous comment. 

RESPONSE 73: 

Please refer to Response 72. 

COMMENT 74 (CH2M-HILL - PETER MOCK) 

P. 86 Par. 2 

Inspection of figures 14a through l4e indicates that the ground water model 
flow calibration to the available head data is incomplete. Data are not 
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available within enough of the modeled area to indicate what gradients and 
local ~elocity vectors are present in the real system. Addition calibration to 
the abundant measured head hydrographs in the area could be used to improve 
the confidence in the ground water flow model calibration. We do not believe 
that confidence can be placed in the model's prediction of gradients and local 
ground water velocities. 

RESPONSE 74: 

Comment noted. Most of the abundant measured hydrographs referred to are 
represented in Figures 14a through 15e. This data is localized in the 
area of the RPs. Within the rest of the model domain, there is very 
little information available to indicate what gradients and local 
velocity vectors are present in the real system. 

AOWR reco11111ended in 1986 that additional monitor wells be installed to 
gather more regional data within the study area. Additional data 
collection is necessary to achieve the local accuracy referred to above. 
However, since this was not dane we have to live with a degree of 
confidence based on the available data. The model is a useful 
comparative tool, but is based on limited available data. 

COMMENT 75 {CH2M-n!~L) 

Figs. 16a, b 

What is the uncertainty in these distributions? 

RESPONSE 75: 

There is much uncertainty in these distributions, however, this is the 
best information we have. The text on page 97, paragraph 1 1 ists the 
source of information for both the sub-unit A and B/C plumes. 

COMMENT 76 {CH2M-HILL) 

Table 9 

The sensitivity analysis is incomplete because it does not run the model with 
the full potential range in each parameters value. For example, hydraulic 
conductivity could easily vary over several orders of magnitude. The 
rationale for the selected variations used for analysis is not clear. Given 
that the use of this model would be for contaminant transport, the variations 
in the velocity field caused by uncertain parameters are of most critical 
concern. It is not clear why the effect of variations was only observed on 
calculated heads (especially porosity which probably is not included in head 
calculations). The percentage change in head during the simulation period per 
percentage change in the se1ected parameter provides a much stronger indi
cation of sensitivity. The sensitivity analysis time period should be as long 
as the expected project ion time period for its results to be usefu 1. An 
expanded sensitivity analysis which includes variations in all uncertain 
inputs including recharge and boundary conditions would be required to fully 
evaluate this model's usefulness for projections. 
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RESPONSE 76: 

Comment noted. This will be taken into consideration in future modeling 
at this site. 

COMMENT 77 (CH2M-HILL} 

P. 96 Par. 1 

The parameters critical to transport were not analyzed. If a parameter such 
as dispersivity or porosity, is not measured or if it is poorly known, then 
is even more critical that its potential effect on model results 
evaluated. Sensitivity analysis is far from an academic exercise if i 
importance is understood. 

RESPONSE 77: 

Please refer to Responses 67 and 74. 

COMMENT 78 (CH2M-HILL) 

p. 172 

An evaluation of the model's projections was curtailed because of the lar;e 
uncertainties discovered in the ground water flow modeling and transpc·: 
sensitivity analysis. The accuracy of the model's calculated velocity fie'~ 
and resulting contaminant concentration can not be even roughly guessed ~~ 
with the available information. The predicted reductions in concentrat':r. 
must therefore be viewed as one set of potential outcomes whose accuracy is 
unknown. A cursory examination of the projection runs indicates excessive 
drawdowns near model boundaries and extensive movement of contamination that 
has not occurred to date. These observations call into question the ability of 
the model to simulate the ground water flow system at PGA. 

RESPONSE 78: 

Comment noted. Please refer to Response 74. 

COMMENT 79 {CH2M-HILL) 

P. 172 Par. 2 

We disagree with the statement that the results of the sensitivity analysis 
indicate that acceptable confidence can be put into the ground water flow 
model calibration results. 

RESPONSE 79: 

Comment noted. Please refer to Response 74. 
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COMMENT 80 (CH2M-HILL) 

P. 174 Par. 3 

While the model does provide a relative evaluation of the various ground water 
remediation alternatives, the accuracy of that evaluation can not be estimated 
with the information provided. Considerable sensitivity analyses on the model 
with respect to uncertain transport parameters, numeric a 1 s tabi 1 ity and the 
model grid orientation and size would be required to develop some understand
ing of the model 1 S performance and accuracy. 

RESPONSE 80: 

Comment noted. Please refer to Response 74. 

rb 
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UNKWNAM~HOEN~ • POST OFFICE BOX 4&100 • PHOENIX, AAIZONA 1508U100 

Mr. Jeff Rosenbloom, Chief 
Enforcement Programs Section 
United States Environmental Protection Aqency 
Reqion IX 
215 Fremont Street 

Dear Jeff: 

12 September 1989 

Enclosed is the response to comments you requested which were 
prepared by our consultant, Dames ' Moore. 

Please call me if you have any questions. 

WCD/dl 

Encloaure 

..... ~-..~ 
''"'-J'-' 

Very truly yours, 

/;.(1~,~ 
w. c. Donahue 
Director 
Hwaan Resources 
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SEP-ll-1989 16:54 FROM TO *64581415677753645 

leeponses to Corp• ot !nJineers 
Page 1 

COMMENTS BY TED STlECKFUSS, ENVIRONMENTAL ENGINE!! 

Paae S•8 

R.etponse: 

Page S-9 

Responte: 

Include documentation subetaatiatinJ the eelection of a 100 ppb 
level for a reaoval concentration in Subunit A. 

See our responses to ADEQ Rl Comment ~J dated July 7, 1989, EPA 
FS Comment fJO dated June 9, 1989 and Te~hnical Comment• dated 
July 17, 1989. 

Document the selection of the 10,000 cfa 1a1 flowrate to be u1ed 
in the air atripper. tbia flow rate appaara to be aacesaiva. 

See our :esponee to CK2M Hill Comment 124 dated March 23, 1989. 

COMMENTS BY JOHN t. SU!ORE 

Response: 

Jleeponae: 

Re.sponse: 

Response: 

General Co..ents: The preferred reaadial alternative• propoaed 
!or site re.ediation (Alternative• A-1 aad A-2) are uot 
supported by the analytical data presented in thia draft. 
Additional a11aya are needed e1pecially at Wa•t• Facility 11 an~ 
building 19 areal. Conclueione reached throughout the draft are 
often baaed on speculation. 

The comment does not provide support for ita conelu1ion and i1 
not specific enough about the areas of ditagreement to allow for 
specifie rebuttal. 

Paae 2-11, 2.3.2.6 Bulldina 19, Paraaraph 2. 

1. The arouDdvater be Death BuildiDI 19 contaiD.e aore than 
100,000 ppb. of Trichloroethane (TCE). Coneidering ~he Deneity 
of TCE and the solubility of TCI in vater, there ie probably a 
layer of TCI preeent in the lover part of the Aquifer (Subunit 
A). 

Comment noted, conclution reached 11 not substantiated. 

2. Thera 1a ia.uff1clent data to aupport . the atateMDt that 
"luild1n& 10 doea not appear to be a source of VOC'• to 
aroundwater bated on the data collected. 

See our ratponae to EPA ll comment 18 dated June 9, 1989. 

PaJe 2-11, 2.3.2.7 Dru• Storace Area 

Tbe open area to the north of luilcU.q 19 ueed to store eapty 
eolvent dru .. 11 aow bare which indicate• that sol•ente could be 
preeent in •uff1c1ent quaatitiee to euppr••• the 1rowch of ar••• 
1n that area. 

The entire UPI facility ia cont:olled to be purpotely ;ra•t-free 
vith the exception of the front lawn near the reception a:e.s. 
The no•gras1 are11 are intentional and have been aince 1963. 

Reproduced from 
beat av•lleble copy. 



SEP-11-1999 16:54 ~ ro •64S8141S67775984S p. lr:: 

Reepontet to Corp• ot !ngi~eers 
,.,. 2 

Retponae: 

lesponse: 

Response: 

Pace 2-16, Sentence 14 

The eoael~ioa that Wasta Facility It is the pr1JUry source 
coatributor of TCI to 1roundvater il not supported by this 
analytical data pretaatad. 

See our retponea to ADEQ li comment Q2 dated July 7, :989. 

Paae 2-13, Paraaraph l 

The analytical result• o~ toil samplins indicate that the high 
Sariua and Aluunua coacentradont touncl aeed to be furt"'er 
ia•eat1sated. Although Aluminum waa not reported as bein1 ~>~d 
ac the facility, the poad attay retult• (80,000 •Ilks) eanaot le 

Ignored. 

Co•eat noted. 

Pase 2-16, Saateaca 14 

The coacluaioD that the -••te Pacility 11 11 the priaary source 
eoatributor of TCI to groundwater 11 aot tupported b1 the 
analytical data presented. 

See our reeponte to comment :e1ardin1 2-16, Sentence 94. 

COMMENTS BY DAV! BECl!l 

Response: 

ll, Page 2-10 

tow level• at variout fae1lit1et do not neceetarily SUII••t that 
the fad.Utiee are aoc souree1 .. look at lov la••ll at soae 
area• at the GAC/Airport area•• 

See our nt\)ODie to EPA li coaunu 11 and ¥8 dated Ju:1e 9. 
1989. 

ll, Talale 2.1 

Vere aAr aaalyeea 4one for •~plo11vee and volatile propellant at 
builcliDI 12! 

luildiftC 12 it deti&nated a1 ~a1t1 Pacility 18. Table 2.3 and 
2.4 of the 1.1 reporta that thil taeUity vaa tested for total 
matale within the stdimentat1oa tank and for VOC coneaatration 
and total .. tale within the soil turroundinl the sedimentation 
tank. No other ttttina va• pertormed. 

MW-14 it uot ree11y directly dowuaradieut - aore croaaaradient -
thit uy iapact the def11lit1oa of coataainat1on 1D "C". 

00 

-
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SEP-11-1999 16=55 FROM TO *64~81415677759945 P. :.e. 

Rttpontet to Corpt o! Engineers 
,.,. 3 

Reaponee: 

leeponn: 

Rupon1e: 

P.asponse: 

Re1ponse: 

P.esponae: 

See our re•ponae to CH2M Hill comment ~8 dated Ma:eh 23, 1989. 

li, Pa1• 3-19, top para,raph 

Can well SF4A be a cro .. -contaaination source? Should it be 
replaced with a well not open to "A"? 

See our retponae to ADEQ RI eo~•ent 138 dated July 7, 1989 

Rl, Pace 3-20, 3rd to laat line 

Deeeribina "J" a• a barrier 1a too atroq - it' • a leaky 
Nrr1ar. 

See our rttponse to EPA RI comment 113 dated June 9, 1989. 

rs, Pace 1-2, •e• 1.2.1 

The II did not character1%t cround vater over 6 aq. ailet. 

The text states that the Unidynamies study area it approximately 
six equara miles. Separately, the text 1tatu that the U 
characterized 1roundwater aud soil quality. To interp~et and 
combine these ~vo •entenctt in the manner vhieh this comment 
doea it incorrect. 

FS, Pace 2-14, lrd paracraph 

Dilution will reduce VOC le•ela but increaae volume• over ARARs 
- may be foolilh to wait! 

See our laaal com=anta dated Auau•t 1, 1989. 

rs, Pace 2-15, 2nd paracraph 

l.eaeaber 2 po11ible aourcee of TC! - TCE in vadoee ~oac alld 
DL\!1. ill saturated 101ae - loth.1DJ. 11 ea14 abovt addrellin& 
poaaible pure TCE at "A"/"1" interface. Either way, 41lutioa 
would take a very lonc t1 .. coaa1dtr1aa le•ell at UPI. 

i)ilution and point-of-uae treatment opUona 
poee1b111ty that pure TCi aay be pra&eut at 
A/Subunit 8 1nttrfaee. 

rs, Pace 2-16, let fall paracrapb 

addreu the 
the Subunit 

J.eference ill 4th 111le of paracrapb to currallt po1Dt of uee ie 
a1eltacl1nc •. the point 11 that you 4oll't kllov vhert "points of 
uae" will be 1D future. 

,. .( 

d . .L. 



SEP-11-1999 l6:SS FROM TO 

Rttponset eo Corps of !nsineers 
Pa1e 4 

Response: 

Responte: 

Response: 

Reaponaa: 

lluponse: 

Rttponte: 

Retponse: 

CoDtnt noted. 

FS, Pace 2-20, 3rd paragraph 

Tbou&h no tttiutet of rilk were ucla - level of risk. will 
undoubtedly increaee. 

The coe.ent does not provide support for the conelation that the 
level of ~itk will undoubtedly inc~ease. 

rs, Paae 2-20, see 2.7.3.3 

Tbit aection doWDplaye risk too much. 

The purpoee of thil uetion is to report the potential :-1. ·s 
arie1n, froa expoture to on-tite groundwater. !hie is done ~ 
an objective manner ulin1 quantitative :uul~s. It cannot e 
intimated troa any part ot thit section that the :-islta a:-e 
"downplayed". 

rs, Pas• 3-7, ltt lull paracraph 

I dilacree that "A" it a III aquifer - try IIb. 

o See our leaal eo=mentt dated Augutt: 1, 1989. 

o See "Guideline• for Groundwater Claui!ieation under the EPA 
C:-oundwaur Protection Strate1y", Oece11ber, 1986. 

rs, Pace 3-9, lase lin• 

Expoeure pathvaye doee not lead to ritk le~ela 1reacer thaD to-4 
now - buC aay if point• of expoture chance ia future. 

Co•ent noted. 

PI, Palt l-10, tee 3.3.1., 

!xpoaure to toil 11 noc the t.,act of concern.- TC! in the 1011 
caa coctiaue to impact aroundvater. 

The priaar1 concern aseociated with TC! contaaination within the 
toil 11 indeed its potential impact on groundwater. However, 
since the pottibility that e:J(poture tc ~cE in the soil could 
occur, a coaplete 1nvett1Jat1on cf thl.l pouibUity and its 
raait1cat1ont wa1 performed. 

'Dilacree that the technolocical and peraitti111 aakee •quifer 
recharJ• 1••• deairable. 

Co1111ent noted. 
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SEP-11-1989 16:49 FROM TO *&458141567~53845 

Respontel to Corp• of Enaineers 
Pas• 5 

Response: 

Response: 

Reeponse: 

Ruponse: 

Response: 

Response: 

rs, ,.,. 3-18, 2ad paragraph 

Dii&Jree with conclutio~ here. 

See our legal eo~entt dated Augutt 1, 1989. 

PS, Pace 4-3 

lat bullet - ••• proeeaa in handlini•••What? 

This statement il referring to the ability of tht procen to 
~educe toxicity, mobility or volume of the eontaainants. 

FS, paae 4-6 

la1t bullet - SVE should be option without cappiDI• 

The comment provides no support for its conclusion and cannot be 
addreued. 

PS, Page S-6, lalt paracraph 

Ti .. for treatment will be very lone especially if pure product 
il preteat. 

Coaaent noted. 

FS, Pase S-8 

Treatment to 100 ppb TC! ia probably not acceptable - hov wu 
100 ppb choeen? I wouldn't think that a11Ualn1 dilution with B 
and C ia acceptable way to meet AJAl. 

See our respontet to EPA FS comment 030 dated June 9, 1989; ADIQ 
RI coeeent 13 cSated July 7, 1989, and leaa1 co1111ent1 dated 
Ausult 1, 1989. 

FS, Pa11 S-9, 2nd to last para1raph 

Wlll the State let you puap wella for waet•? -That'• what you'd 
be doin& iD IOing to tewer. 

There are eerious and unanavered question. :e1ard1ng the 
implementability of this option. These are diaeu1aed in Chapte: 
S, paget 5·21 to S-22 of the rs. 

PS, Page '·19. lit full paragraph 

GV-1 ahould be GW-3 (Al•o on pa1e 5-21). 

4 typo1raphieal er:or occurred 1n the preparation of the text. 
G~-1 thould be GW-3 aa· pointed out. 

03 



SE?-ll-1999 16:48 FROM TO •64581415677753845 

Responses to Corps of Enainee~• 
Pa1e 6 

Retpontc: 

aesponee: 

Rctponse: 

rs. Pa1e 5-21 

Meatioa need to liait ~ad dieeharae of VOCe to 40 lb/day aa part 
of iaple .. atabll1t1• 

We reeogniae that air eeiaaion limitation• ~•Y be needed. 

PS, Pace 6-9, laat aeatenea of top paragraph 

The locte her. (aot treatin, all water, oaly water uaad) is poor 
whea dealinc with the levela you have in Subunit A. 

o The comment does not provide tupport for its eoneluston. 

o See our technical comments to !PA dated July 17, 1989. 

FS, Para 7•3, 2ad parasraph 

Uneertaiattaa in contaainant fate could be reduced if you deale 
with the problea aov. 

Comment noted. 

rs, P•s• 7-4 
I d1aa1ree with technical logic behind reco ... nded alternativea. 

!his coameat it not specific enouah about the a:eae of 
diaag~ee .. nt to allow !or a :esponae. 

~-1 
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SEP-ll-1989 16:~9 FROM 

Response to G. Stephenson Commence 
troa City of Goodyear on Rl/FS 
Page 1 

TC •6~581415677?59845 

~ VOLUME 8, C!APT!l 1 - II COMMENtS 

1 
' 

1 • 

J 
I 

I 
I 

Pa1e 2-J Paragraph four. The conclueion preaented regardinc vaeee 
facili~y 4 b 110t aupporta4 by the evi4ence given. "lh" and 
"probably•" are inaufUcient to eatabliah a Una conc:luaion. 

lesponte: See our responae to EPA Comments dated June 9, 1989. 

Pa1e 2-11 L&Jt para1raph, second aentence. "SOlie 11quicit" • • • • Should 
detcribe thea or identify if poai1Dle. 

Response: The identity of the liquidl is not known. 

Page 2-16 Laat four bullete require aore evidence than preaented in thil 
chapter in order to aake theee concluaione. 

Chapter 3 
Paae 3-9 

o Third bullet: 
7. 1989 

o Fourth bullet: 
1989 

See our :Ciponae to ADEQ coaamente dated July 

See our :esponee to EPA comment• dated June 9. 

o Fifth bullet: Comment noted 

o Sixth bullet: See our reeponae to ADEQ comment• dated July 7, 
1989 

Fir1t paragraph. Be more epecific in araa 111e rather than use 
of teru like "fine &rainec!", etc. It lt iaportant here becauae 
of the contto•eray re1ardia, poeaible 1roundwater ao•eaent 
between subunit a. The 1raa abe data 11 aurely available froa 
sieTiAJ of tbe drill •••plea. 

lesponse: o Drill taaples vere not aieved •• per EPA - approved drilling 
pro1raa. 

o A more thorouah and detailed deacription of the UAU subunit• 
and HrU characterittics. includiaa coapoaltion can be tounc! in 
Chapter 3, Vol. t (Public Comaentt Draft) of the ~t/rs. 

Pa1e 3-19 Second part1raph. Mixinc unitl - be conaletent. U1e either u1/l 
or ppb, not both. 

lesponte: co ... nt noted. 

Pa&• 3•19 third para1raph, laat sentence. Data froa the City of Goodyear 
fUel for the yeara 1913-1911 wnl4 be better than Black & 
Veatch, 191S. A.._ra1e groundwater production for tbe city of 
1983-1911 wa• 920 af/yr (City of Ooodyur Water O•e leporu, 
1919). 



SEP-11-1989 16:49 FROM TO *64581415677?SS845 

le1ponae to c. Sttpbenton Comments 
froa City ot Goodyear on RI/FS 
Pale 2 

Responee: Comment noted. 

Pare 3-1' Latt pararraph. The City currentl1 usea a total ot 8 wellt, not 
6. Heed ~o be aort thorouab about the loeatioD of Well 110. The 
so-called "warehouse" currtntlJ eaploJeea 237 people aDd 11 
expan41DI• they expect to eaplo1 80 aore o•er the neat tvo 
years. Wall 110 i• a tole eource, tole suppl1 for this facility. 
City Well Moa. 2 aDd 3 are both tereened 1D Subunit C, and both 
ha•e recorded TCI eoncantratiolll as high u 6.8 u1/l a11cl 16.0 
ua/1 retptctively. Thil ahould be recornised here. 

luponse: o The text naeee that the City currently haa a total ot 8 .·ells 
that tupply the water distribution syttem. 

o Coament noted reaardins the warehouse. 

o The text reco1nisea that City Well Not. 2 and 3 Jve 
detectable IC! concentrations. 

\ 

o See our reeponte to the co~~SMnt regarcHn1 paaes 2-4, !ourth 
bullet, latt sentence. 

Paae 3-20 Firtt parasraph. Well Mo. 10 it perforated in the upper part of 
the Middle Fine Grained Unh (381 '-578') aa dettrained by a TV 
ttaD 'b7 Gilbert Puap COIIJ'&Dy in Aua~t, 1984 (City of Good,aar 
filet). 

PS COMHI!TS - CIAPT!l 2 
Paae 2-2 Paraaraph two. Tlle aite aucoapaaaea 35 equare aUea, not 2,. 

Litch.fleld Park 1t not in tha eite boundary. !scapt tor the 
Loral faci.U.tJ, aDd the Phoeaiz-<:oodyear airport, and about: 4 
•quare .tlae of Avondale alona tha aoucbeaat part, the reaaindtr 
of the tita llet w1th111 the City of Coodyear. 

Retponae: Comaent noted. 

Pas• 2-3 Paraaraph two. b Subunit: I alto a "vate~'bearinl &one'''? Sat 
P•ll 2-11, third paraaraph, where it it referred to at tuch. 

leaponte: Althouah it 11 not explicitly ttatad at thit point in the taxt. 
Sub~n1t I ia a vattr-bearina zoce. 

Paae 2.:.. Firat bullet, "hydraulic laolation" tat• to be inappropriate 
uaaae hare. Siaply bacav.aa of a local chaa1a in gra4ient doe• 
noc ••a th&C raaionally the araaa are not part of tht aaae .,., ... 

lttponta: Tha text doet not: iaply that the two eubaraat are not part of the 
••• rtlioul eyttea •. However, the text doat point out: that a 
divide within t:hil sytte• haa cauted 1roundvater to !low in two 
ditt1Dct directions leadins to a hydraulic iaolatton of the 
g~oundvate~ contaaination within tha two subareae. 

,·-.. 
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SEP-12-1989 11:2e FROM TO •64581415677759845 P. !7 

• 

• 
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I 
I ·. 
·- ... I 

... ~uu.e ~o w• ~tepnenaon Co.aente 
froa Ci~7 of Goodyear on ll/ll 
,.,. 3 . 

e.~,·, 

Third b•llet, laet aeatance. lot eare wbat 
caD be interpreted •• ••71AI the ••14aa.ce ia 
two aeaati••• aake 1t poa1ti•t1 

.. 
tbia .. aaa, but it 
di1putable. ~ould 

leepoa•e• While prev1ou• 1nve•t11atioa. have 7ieldtd ia111htt into the 
dearea of interconnection between Subunit• I and C, the t:xa~t 
•~tent ol thi• interconnection ha• not been tttabl1thed. Hence, 
the stateunt "no indltputable" evidence refere to the 
uncertaint7 reaard1n, the evidence. 

Poarth bullet, laat ltllttt\Cte tbia atataMilt 1a ftOAJI City 
Vall Jo. 2 rec~rdad I u111· TC! oa 4/14/17 aDd Jo. 3 recurd~d 16 
ua/1 TCI on 10/9/17. loth art well withia tb8 •iciaitr ot UPI • 

llaeponJt: o 4ccordiJll to Chapter 3, Table 3.4, Vol. I (Public Commenta 
Draft) of the ll/FS, the hiahe•t detected conc~ntr•cion 
recorded in Citr Well No•• 2 and l ia •·• uJ/1. 

o The 1•plicat1on of thia coaent ..... to be that tincv COC: 
Well Noa. 2 and l lit within tha Jeneral Ticlaitr of UPl. ~h• 
facility it tesponaible for caualq tha elevated TCI 
concentration•. However, ·,enerally kue>VD faaturee. c>t. 'hit 
facility do not 1upporc thi8'conclu•ion. Piret, reJUlar ~•tar 
waaaureatlltl have QOt ahovn aroundvater flow tovardt City 
Well• 12 and 13. Purther.ora, theae vella are located 
cro.a-aradiect to and oute1da of the k.Dowu TCI col\1;&&4n&Clt 
plu .. and would not be affected b7 UPI activity. 

Pas• 2-6 Parasraph three. V•• of the worda "•oat aolYtata" 1•p11•• that 
there art aol"f'tDtl not atored. Bow altout tboae that ~·r• not? 
What it done vith thaa'f Ute of "aoat" au "ooM" leavaa the 
i.prttlion that 49% could be eleavhere. Jee4 to be aora axa~~ in 
yoat atata~at. the data tupport it. , 
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SE?-11-1999 16:50 FROM 

Responte to G. Stephenson Co&aenta 
from City of Goodyear on RI/FS 
Pale It 

TO '4'645814156'?'77591345 P.~ 

Rtsponte: Solvents DOC stored are ~hoee tolventt not resula~ed by !PA or 
ADEQ. theee art solvents which a:e no~ listed under RClA. 

Pa1• 2-8 Second paraaraph. 
co~centratiODI were. 

Unelear •• to what the baek,rouad 

Reeponse: Baek1round concentrations tor alumi~um, bartu•, a~aenlc, ~ercury, 
lead, chrolliua and zinc: are 11tted in Chapter 2, !able 2.10 of 
the RI. 

,.,. 2-12 Firtt parasraph. Abeolutely Do eupportiDI evidence eo '' 
uacertaiaty esitta regardins coDnectioa between Subunit• B 
the fact that tCE ia present in Subuait C 11 evidence enc 
verify eoaa.ct1on. The method of connecttoa, either hydra~ 
via poorly constructed vella or both, aay be uncertain. 

that 
~d c. 
t\ to 
.e or 

Reaponse: The text ttatet that there 11 uncertainty re1ardin1 the d~1= -~ of 
interconnection between Subuntea B and C. It doet not state :hat 
there ia uncertainty resardinl eonneetion bet~een ~uni~• I and c. \ 

Pas• 2•13 t&et paracraph. Uae !!!a coneeatrattoua inltead of averase to be 
eoaaistent with Table 2-1. table 2•1 haa 179,000 noc 180,000. 

Responte: Comment noted. 

table 2-1 Put ftote tor uaite at top of Table. CanAot tell froa thee Table 
which unitl are A and which are C unl••• the reader knov• aore 
detail about the vella. A note statina 5, 6 and 10 are Subunit C 
vellt would help. 

Reeponse: The tubuftit in vh1eh a particular well ia located can be 
deterainecl froa the h.eadtns "Aquifer" vt\ieh plainly states this 
inforution. 

Page 2•14 F1r.t paraaraph. Be eonaietent vhea ueinc averaae and mean.· 

Rea ponse: .Coa.eGt noted. 

La1t para,raph aacl top of pee• 2-15. If contaainated arouadvater 
ill Subu1llt C hu not 110ved oft-lite, how do you account for 
coctaaiaation 1a Subunit C off-eite City Wella Not. 2 an4 31 

~eapo~••= See responae to comment eoncernias Pase l-4, Fourth bullet. 

Paae 2-16 Seeoacl paraaraph, last tentenee. the City it not villica to 
saable any lon~tr on the fact that their, "aupply velle are not 
likely to be affected, if at all, for eeveral yeare." Soae are 
already affected. 

les~onae: Propoaad reaedial action would provide tor well-head treat~ent of 
city welh, if needed; Then would be no "iaable" on city's 
part. 
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SEP-11-1989 16:51 FROM 

letponae to G. Stephenson Comments 
fro• City of Goodyear on ll/FS 
Pal• 5 

TO P.kl6 

Pa1e 2-11 Pirat para1raph. Than it too auch conjecture in thil entire 
paracraph, which 11 not 1upported by evidence. Certainly, 
coaditiona uy chance but projact10DI auat c:oatinue to be ••de. 
The project1oa. for arovth have beaD .. de ba1ed oD aouad 
plannina. Craata4, they are not abaolute, but they are 
predicated oa a cleaa, adequate aroundvatar aupply. 

Response: co .. eDt noted. 

Page 3-7 First parasraph, la1t lantence. le .. •ber that s.c. 14A 1• 
screeaed froa 140' to 685'; that ia fro• aid Subunit B well into 
the MlU, and haa recorded TC! concentratioa. aa hilh •• 22 ua/1. 
Thia would certainly iDdicate that the MPU ia afteetad adversely 
by the releate of 7CE at this aice. --

le1ponse: No vell1 have bean •craened •~cluaively in the HFU. The:elore, 
it is not poaaible to claia with any degree ot certainty ~hat the 
MFU 11 adversely affected by the relaaae of TCt at thil aite. 
The h!ih laval 11 ~oat ~robably attributable to TCt contaminati~n 
praaent in subunit A. 

Paae 3-17 SecoDd paraaraph, under section 3.~.1. NothiDI 11ven to support 
thia. lD fact, ••• above c~Dt• 

lespon1a: The comment ia not specific enough regardin, the area of 
diaaareeaent with the text. 

Pa1e 3-18 lint paragraph, latt aenteDce. lcnr il thit 10 when TCE .!.!. 
recorded in Su~Dit C aa you have noted preYioualy. 

lesponta: !he comment i1 not specific enough rega:ding the area of 
disagree•ent with the text. 

First para1raph. the KCL for Subunit C hae been exceeded. -
P.esponae: See our reapou11 to the co~aent concerning Paae 2-4, fourth 

bullet, l .. t sentence. 



P.J'3 
SEP-ll-!999 16=51 FR0'1 

letponse to ADWl Comm.ntt 
,... 1 

TO 

tesponee: 

Reea-onae: 

P.nponee: 

Retponse: 

bsponae: 

GIN!JAL COKCElNS 

The preferred reae41cl alternative for the Uniclynaaiea site 
allow. for coattaued 4ecradatioD of the drinkiDI water aquifert. 
The uncertainty whether trichloroetheae and other aolveatt will 
aisrace to the Subua.it C aquifer 11 f.teelf a reaaon to take a 
eon•erYative approach and iapleaeat re .. dial action• to preveDt 
eo11taaiaatioa froa aisratinc to the Subuuit c aqu1fer, which 
will iaclucle treat .. ut of Subunit A. 

Couent nottcl. 

Not eaouah iafor .. tioa 1• available to clitcouat coataaiaat :a in 
the MlU at thit t1 .. 1D the Superfuad area. 

Nor it enoush information available to speculate that the :- ! is 
advaraely &lfactecl. 

Volue VII/11 

For each orsaa1c cospouacl U.ated oa the paae. the lllDina &Del 
maxiaua coaceatrat1ona should be atatecl aloas with their 
frequeDCJ of 4etect1oa. 

A littinl of ~inisua and ~aximus concentrations !or eaeh 
deteetecl orcaaic compound 11 sore Dean1nsful vhen it i1 
presented with the location at vhich thit mini=um/=axi~um 
oceurs. Tbia information ie preaeated in Chapter 2, !a~le 2.1 
an4 2.8 of the at. 

Pace l-2, Pirtt Pull Paraara'h aacl Table J.l: 

The aoa1tor well coapletioc data for MW•l throuah MW•4 i• 
aiaaiac froa Table 3.1. Thil 1DforaatioD Detdl to be included. 

See our reaponae to AD!Q RI comment 130 dated July 7, 1989.· 

Paae 3-16, SecoDd Paracraph: 

The lnYiroaaeacal QualitJ Act affi~ that all aquifere in the 
1tate are cla11ifled for clrtakia.a water purpoaea. 

See our leaal .:o .. entt dated Ausu•t 1, 1989. 
• 

Pare l-20, SecoDd Paraaraph; .. ferenee: Map of Well Locatioua 
for Abaedoaed an4 Deetroyecl Well• (USCS aa.cl ADVl ltcorda; 
Prepared by CI2K-RILL; Laat Update, K&J 1911)1 

Several abaudoae4 wells esi1t within t~• plu.a of orcaaic 
contaaiaaDtl ai&racinc tro• the ODid~aica facility. The 
report falll to rtco1J11Zt tbat theae nlll uy 'be actin& ae a 
vertical coDdu!t for coataaia.aatl to ·~crate froa subunit A to 
the lover aquifer•• 
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SEP-11-1989 16=52 FROM 

Re1pon1e to ADWl Comment• 
Page 2 

TO P.l0 

Retponse: Collllent noted. 

Pace 3-21, Second Paraaraph: 

The reported hydraulic coaductlvity valuea in thia paragraph do 
not acree with the reported valuea for trana•i•aivitiel on page 
3-13 •hen utinc the reported aaturated thickneaaea at found in 
section 3.2.1.2 on paaes 3•6 throu1h 3·8. 

lesponte: Commant noted. 

Respon1e: 

Subunit A 
Subunit I 
Subunit C 

R .. ponae: 

rs/Page 2-11, Second and Fifth Paragraph&: 

The reported hydr.ullc conductivity valuea are not c:onliltent 
with what 11 reported in the le.edial lnveatigation Section of 
thit report • 

Hydraulic eonduct!v1tiet are reported in the text at three 
difflrent locations: Chapter 3. page 3•21 of he RI; Chapter 13, 
Table 3.5 ot. tt\e lt; Chapter 2, pagea 2•10 to 2-11 of the FS. 
These values (in gpd/ft2) are su ... ri&ed below1 

Pace 3-21 (RI) 

100-200 
<,0 

600-1400 

Table 3.5 (Itt) 

so-uo 

798-1430 

Pasea 2-10 to 2-11 (FS) 

120-220 
14-100 

280-340 

Clearly, the above table shova that Subunit A. and Subunit a 
hydraulic: conductivity value• are con1i1tently reported. There 
is a discrepancy between the reported Ill valuet and the FS 
value tor Subunit C. The correct valuea for Subunit C are thoae 
pr•••~ted in the at. 

Althovah the lntercoonectioa between •vwnitJ A au C hal not 
been very well ettabl1the4 at the urt tlte, the asauapc1on that 
no coata~nanta will micrate 4ue to a lack of 1a1oraat1oa 11 not 
appropriate. tt 1e apparent cue aclcU.ttonal in.fotuc1oa 1a 
needed to deteraine vertical hydraulic conductivitiet and the 
estent of t~ interconnection between aubuaita A and c. 
The text atatel that tba degree of interconnection between the 
subunits it uncertain. Because of thia uncertainty, the rate of 
ailr&tlon of the eontaa1nants, ancl conaequently, thl lonc-;rer:m 
impact of TCI contamination oft Subunit c, ia unknown. The text 
doe1 not 1ay that this uncertainty 11 rea1on to conclude that no 
lli,riti'OD will occur. -

'\·"i 
·.t-"-
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lespoate to ADWl Comaents 
,,,, 3 

TO 

Respoase: 

"lesponee: 

lesponae: 

letpon1e: 

leaponae: 

Pal• 2-12, Second Paracraph: 

the direction of 1roundwater flov ia tubuait A at the airport i• 
to the veac-eouthveat; it 1e aot etr1ctl1 to the touthv .. t u 
ttated in tht report. 

CoiiiDent aoeed. 

Pace 2-14, Top of tht Pace: 

The conceatrat1oat of trichloroethene in MW-5 aud MW-6 s ·~ld be 
the batia for concern aa they are clote to the MCL of 5 partt 
per bUU.on. 

Comaent noted, aleo see our legal comments dated August 
relative to KCL't. 

Pace 2•14. Second Paracraph: 

1989 

\ 

The •••uiiPtlon that adaorpt1oa of TCI ancl other VOC' 1 onto 
aquifer aacerial re.ovea thea froa the crouadwater, reclucea 
their concentration, and retard• their aove .. at .. y or may not 
be appropriate at tb1t eitt. At tht Motorola S2nd Street site 
teltl eonducted on sia1lar materials indicated that adsorption 
vae aoc iaportanc in reatrict1ftl the aoveaeat o! coata~ft&nt•• 

Com..nt noted, we do not agree ehat the t~o sitaa are 
geololically "similar" however. 

Pase 2-14, Third Paracraph 

The &ltuaptloll that the pluM will eventUAlly be diluted and 
reach eoae tort ot ateady atate condltioll aay be theoretically 
true, however thi1 11 by no ... a. a practical tolution to the 
problea. It will take a very lone ti.. lor thia to occur and a 
larce volu.e of chan water. !•eu 1f the eource of the 
concaa1nat101l ia reaoved the area of c:ontaaiution vUl becoae 
larcer •• the pluae diaper•••· 

See ~r r••poa•e to AD!Q rs eocment f6 dated July ll, 1989. 

P•1• 3·2. Secoad Paraaraph: 

The EnYiroaa.utal Quality Act aDd the Crouadvater Manace .. nt Act 
thould be reCOiai&ed iR thil tectiOile 

See our lecal co .. enta dated Au1u1t 1, 1989. 

Pace 3-5, Wat .. ra troa AIAla: 

The rele•aace of the.exceptioat h&a not beau tupported. Tboae 
exceptioua that are dee .. d rele•ant ahould be atated. 

·}....., 
""~,..., 
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lesponae to ADVl Comments 
Pal• 4 

TO *64581415677759845 P. :~ 

lespoue: 

lasponte: 

Response: 

Reaponse: 

Response: 

Response: 

See our laJal commenta dated Auaust 1, 1989. 

Paae 3-7, Firtt Para1raph1 

See our leJal eommentt dated 4UJUSt 1, 1989. 

Paae 3-9, Top of the Pacea 

The KCL, AlAI, ia five atcrocra., per liter for TCE in aquifers 
4adJUUd aa drink.ina water aquifers by tba State of Arizona. 
The !nYironaental Quality Act delifDate• all aquifers in 
the •tate aa dr!Dkin1 water aquifara. 

See our leJal co~entt dated Auau•t 1, 1989. Also see 
"Guidelines for Groundwater Cla••ifieation under tha ~PA 
Groundwater Protection Strateay", Deceaber, 1986. 

Pa1• 3-11, Ground-Vacer Vithdraval: 

The riabt to withdraw 1roundwater would naed to ba obtained fro• 
tha Arizona Departaenc .of Vater Reeourcea. 

Under CERCLA, tubttantive compliance is required. 

Pace 3-11, Grou~d-Vater Vithdraval, Para1raph 1: 

ADWl do•• not have authority to pre•ent the installation of all 
wells, ~or doe• it have ultiaate authority in limitiDI the u•• 
of vater in a~7 area. 

ADWl doe1 ~ave autho~1t7 to reculate wall conltruetion standa:ds 
which could be uaed to eliminate Jroundvater ute from 1pec1!1c 
zones. 

Paa• 3-11, fifth Paracraph: 

Withdrawal of 1roundwater at the U~idynaaiet facility ~ 
raguire a IC'oulldvater witbd·raval ri1ht. ADVI conaiclar• a PQGWP 
u a richt to vlthdraw water and will nquire a PQGWl to be 
obtaiaed. 

It is our underatanding that subttant1ve compliance for a PQGWW? 
ia all that 11 requi:ed under the provision. of C!lCLA. 

Pal• 3-13, Surface Vater Dl1charse1 

The Phoenix ActiYe Kaua1ement Area will not per.it thit type of 
end uae •• it 11 uoc coneiatenc with the Groundwater Kana1emant 
Act. 
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Raspoftte to ADWl Co11111ents 
PapS 

TO ?.l.3 

lespon.u: 

Response: 

lespon1e: 

ltesponse: 

Co•ent noted. 

Pace 3-18, Second Paraarapbr 

The A1Al or TIC coocl\ltiona of thia paragraph have not beau 
supportad nor approved b1 the a1enciea. 

See our leaal eocaenta dated Au1uat 1, 1989. 

Pa1e 5-12, Firat Para,raph: 

tha atateullt c:hat tha "!fo Act.toa" or aoa1tor1na dte: 
wou14 be aufftciaat to protect public health 11 Dot apprc 
4ue to the uncarta1nt1•• that axl1t in tba current 
re1ardiq the ezte11t of IUbuAit C contaainatlon and ver 
peraeab111cy eatiaac••· Th••• data daficleociee shou: 
deterained before aay re .. dial altaruative 11 cbo•en. 

.tive 
·tau 
~at a 
ic:al 

be 

The cext recoanilet that there are .. veral factors which .... 111 \ 
impact the lons tera effactiveneta of thia option. 
Specifically, Chapter 5, Paae 5-13, Section ,.3.11 of the 1"$ 
liata these far-tors at: 

o !he extent of TC! aicration into Subunit C 

o Effects of devalopment of additional aroundwatar supplies and 
itt i11pact on fate and transport of TC! in the gro\lndwater 
I,Ytte• 

o ~ether future wells will produce water fro11 Subunit C 

o Etfecta of attenuation in Subunit C 

Thh option incorporate• 1rounctwater sonitodnc eo gau1e t:he 
lona ter. etfectivenell of thb optioft. Should 4r1nking wa~:er 
~~ threatened, the aonitortnr network will provide early warn1n1 
and eufficieDt opportunity to take additional actiona to prevent 
.human health fro• beina endanaered. In thta way. publi~ health 
11 procecte41. 

Paae 6-6, Lonr-Tara !ffactiveneaa: 

The health riak• .tght be controlled but it 11 cot clear if thay 
voal4 be proteet1•e of huaan health and the envirou.ent. It is 
hiahly uneerta1D that the iapactt could be coDtrollecl. 

The comment doe1 not provide support for itt conclution. 
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CRANE UNIDYNAMICS/PHOENIX 

UNIDYNAMICSIPHOENIX POST OF'F=ICE BOX 46100 

Mr. Jeff Rosenbloom, Chief 
Enforcement Programs Section 
United States Environmental Protection Agency 
Region IX 
215 Fremont Street 
San Francisco, California 94105 

Tlr..l:PHI..)f'oll- (10.? t.l,;.alOC 

Th(l- M'•t6 

TW'>- ~~~~7~:. 

J/0 - t.o;o;;~; .... 9 

FILf... Pc;A 2 · I 

PHOENIX ARIZONA 8~06.>-6100 

2 Augu;..~ 1989 

RE: Response to ADEQ's comments - Onidynamics RI/PS Report 

Dear Jeff: 

Enclosed per your request are Unidynamics' responses to Arizona 
Department of Environmental Quality's comments on our RI/FS. 

If you have any questions, please contact me at 602/932-8245. 

WCD/dl 

Enclosures 

xc: M. Corash 
F. Stephenson 
G. Seifert 
T. Ungerland 

1000 NORTH LITCHFIELD ROAD 

Very truly yours, 

t_ .. rlj~, .. /. ~ ~~ 
W. c. Donahue 
Director 
Human Resources 

• GOODYEAR. ARIZONA 85338·1295 

·10 
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Page 1 
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2 • 

EXECUTIVE SUMMARY, CENtRAL COMMENTS 
HUMAN RESOU~C~S 

The executive su .. ary should include a description of the location and 
aize of the Phoenix-Goodyear Arizona Study Area. The location ahould be 
provided in Township, Range, Section and quarter aection as well as by 
street address. 

Response: Text will be revised from "The Unidynamics Phoenix, Inc. 
Facility is located in the northern portion of the Phoenix-Goodyear 
Airport (PGA) Superfund area" to "The Unidynamics Phoenix, Inc. facility 
is located in the northern portion of the Phoenix-Goodyear Airport (PGA) 
Superfund area located in Goodyear, Arizona. 

Chapter 2 of the FS provides a detailed site description and which 
locates the facility relative to the PGA study area. The text will 
provide the Township, Range, Section and quarter section. 

EXECUTIVE SUMMARY, PAGE 1 

Although Waite Facility 1 uy be the principal aource of groundwater 
contamination, investigation reaults indicate that other aites have 
contributed alao. 

Response: The TCE concentration found in these other sites are low 
relative to the concentrations observed at Waste Facility l. Therefore, 
these other waste facilities are not considered to be as significant as 
Waste Facility l. These findings are expanded upon in Chapter 2, pages 
2-12 to 2-18 of the RI. 

The author ahould introduce the geologic unita and the aubunita before 
diacuaaing groundwater quality impacts and iaplicationa. 

Response: This section is used for presenting significant results of 
the Remedial Investigation; therefore. it is more appropriate to present 
more detailed definitions and explanations elsewhere. In this case, 
geologic information is discussed in Chapter 3, Section 3.2.1, pages 3-5 
to 3-9 of the RI. 

Although Subunit A contain• groundwater with high TDS and TCE 
contamination, it ia atill claaaified aa a drinking water aquifer and ia 
protected for drinking water uae by the Environaental Quality Act, 
Arizona tevi1ed Statute• (A.R.S.) Title 49-224.8. (ln order to 
reclaaaify an aquifer, ALL of the following criteria auat be aet: the 
aquifer i1 hydrologically i1olated, water froa the aquifer 11 not being 
uaed aa drinking water, and the short and long tera benefit• to the 
public in degrading the aquifer aignificantly outweight the ahort and 
long tera coati to the public of auch degradation.) 

Response: Subunit A is classified as a Class Ill aquifer and 
health-based cleanup levels are not appropriate for a Class 111 aquifer. 
Therefore, the existing quality of Subunit A groundwater is unsuitable 
as a drinking water supply and for most agricultural purposes. 
Additionally, the Arizona law referred to is ~ considered an ARAR; see 
our comments on this issue dated August 1, 1989. 

·1G 



n"'~i'unlie to ADEQ comments 
dated July 7, 1989 
Page 2 

If Subunit B p011e11el lover peraeability, then how did Subunit C becoae 
contaainated? 

Response: The text states that Subunit B "inhibits", not stops. 
vertical migration of ground water. It is still possible that 
contaminated ground water may migrate from Subunit A through Subunit B 
into Subunit C although at a reduced rate. 

Subunit C IS a drinking water aource (rather than a potential source aa 
1tated in the text). 

Response: Comment noted. Subunit C is not currently used for drinking 
at the location where contaminants are detected. Therefore it is a 
potential source at that location. The text will be revised from: "The 
shallow ground water is separated from a potential drinking water 
aquifer (Subunit C) by a zone of lower permeability geologic materials 
(Subunit B) ... to "The shallow groundwater is separated from drinking 
water supplies (Subunit C) by a zone of lower permeability geologic 
materials (Subunit B)." 

City of Goodyear (COG) vella located within 500 feet of OPI's property 
boundary produce groundwater for public water aupply. Theae COG vella 
draw water froa the Middle Pine-grained Unit (KPO). Conaequently, the 
MPO ia a CUIIENT aource of drinking water NOT a potential •ource. 

Response: Co11111ent noted. The text will be revised from "The Middle 
Fine Grained Unit Beneath Subunit C is also a potential source of 
drinking water in the area." to "The Middle Fine Grained Unit beneath 
Subunit C is also a source of drinking water in the ·area." 

3. EXECUTIVE St:OOWlY I PAC! 2 

The groundwater objective• ahoold include the restoration of the aquifer 
to aeet AlAR'•• AlAI's include not only federal water quality 
etandarda, but also the State of Arizona en~ironaental quality lave and 
aquifer water quality atandarda. 

Response: 
this site. 

Co11111ent noted. Arizona lava are not considered ARA.Rs for 
See our legal comments dated August 1, 1989. 

!valuation, acreeain& and selection of reaedial action objective• and 
alternative• for croundvater and aoila 1hould have been perforaed 
•eparately. (The coabioation of •oil and crouodvater alternative• 
weaken. the o~erall choicea.) 

Response: The separate option• for groundwater and soil treatment were 
evaluated and screened separately in Chapter 5 of the PS. Remed'i'aT 
alternatives were presented in Chapter 6 of the FS as Alternatives A-1 
for ground water treatment only and ae Alternative A-2 for soil 
treatment only. 

1
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dated July 7, 1989 
Page 3 

Alternative A-4 includes puaping and treating groundwater with 
concentrations above 100 ppb TCE. How waa thia 100 ppb target achieved? 
Target clean-up areas ahould be defined by concentrations above 
background and ARAR'a. 

Response: Estimates predict that reducing the TCE concentration to 100 
ppb in Subunit A will protect Subunit C from TCE contamination. 
Therefore, the scope of this alternative was not that of Subunit A 

remediation but that of Subunit C protection. See Chapter 5, Section 
5.2.14, pages 5-8 to 5-9 of the FS. 

Why does the heading for Alternative A-4 include a puaping rate? 
Including a pWiping rate for thia alternative but not the others is 
inconsistent. Puaping rates for the alternatives should be deterained 
based on the deaired tiae for restoring the aquifer, the nuaber of wells 
to be pumped, and the target areaa. 

Response: Alternatives A-0 through A-3 use no action or air stripping 
(should MCLs be exceeded) treatment for withdrawal at point of use. 
Alternatives A-4 pumps ground water at a rate of 400 gpm from Subunit A 
using extraction wells, while the withdrawal rate of Alternatives A-0 
through A-3 are dependent upon prod~ction well capacities. 

The heading for Alternative A-4 aentiona re-injection but the t~xt 
beneath the heading doea not include re-injection. In addition, why 
doea Alternative A-4 specify a particular treataent aethod rather than 
just treataent in general. Either aore alternative• ahould be included 
here and each alternative should specify aethode of treataent for aoil 
and groundwater, or the alternativea outlined here ahould be generic. 
Alternative A-4 auggeata the use of production wells. Should the term 
"production well" be replaced with the tera "extraction" vella or i8 the 
text referring to aunicipal and doaestic 1upply vell1? 

Response: 

o Reinjection is listed in the text beneath the heading (See Executive 
Summary, Page 3, Paragraph 2, Bullet 2 of the RI). 

o As the text points out, the remedial alternatives that are listed in 
the Executive Summary are those that survived the screening process 
detailed in Chapters 4 to 6 in the FS. Since this is a summary of 
the alternatives most likely to be used it would be inappropriate to 
list all possible treatment methods. To retain consistency, air 
stripping should also be mentioned. 

o Comment noted. The text will be revised from "Removal would take 
place via production wells and treatment would be accomplished with 
air stripping." to "R.eaoval would take place via extraction wells and 
treatment would be accomplished with air &tripping." 

4. EXECUTIVE SUMKA.ItY I PAGE 3 

Thh docuaent should evaluate the potential alternative• rather than 
argue for a preferred or "reco .. ended" alternative. 



Response to ADEQ comments 
dated July 7, 1989 
Page 4 

If the author 1ne1ata on ltatina arguaent1 for recoaaended alternative•. 
then pleaae note that the No Action Alternati•e h not conaidered an 
acceptable alternative. No Action voald not aati1fy atate AlAR's nor 
would it be protective of huaaa health and the environaent. 

Response: The purpose of the RI/FS is to present the methodology used 
in the development of the remedial investigation and feasibility study 
as outlined by the Superfund program. As stipulated by EPA, the FS 
presents remedial alternatives which must unde~go an evaluation 
methodology that satisfies certain criteria. The Executive Summary 
merely summarizes the results of the screening and evaluation process 
and presents a recommendation for consideration by EPA for approval, 
adjustment or reinjection. This applies also to the No Action 
alternative. The No Action alternative is suitable as a recommended 
alternative for consideration since the response action incorporates 
monitoring activities and implementation of institutional controls for 
groundwater withdrawal from Subunit C and the MFU for drinking water 
supply and maintaining the existing non-applicable use of Subunit A 
groundwater. Institutional controls, such as mandated screening depths 
within Subunit C and the MFU, would ensure continued protection of human 
health and the environment and thus, may be waived from ARARs. 

5. CHAPTER 1, PAGE 1-2, PARAGRAPH 2 (LAND USE) 

Thia paragraph ia awkward. Are you referring to the uae of land that ia 
adjacent to the aite? (Suggeated wording: The land adjacent to the PGA 
lite ia uaed for reaidential. co .. ercial, and agricultural purpoae1.) 

Response: We find the meaning of this paragraph to be straightforward. 
The text is stating that land uses adjacent to the UPI site are for 
various purposes including residential, commercial and agricultural. 

6. CHAPTER 1, PAGE l-2, SECTION 1.2.3, PARAGRAPH 1 

Inorganic contaaination should be addreaaed in thia section. 
(Currently, the tezt only discusaea VOC contaaination.) 

Response: The subject of inorganic contamination is addressed in 
Chapter 1, page 1-3, Section 1.2.3, Paragraph 3 of the RI. 

7. CRAPT!ll 2 I G!REIAL COHM!RT 

The unite of concentration• listed in the tezt are inconaiatent with the 
unita uaed in the tab lea. This practice .. kes coapariaon between the 
tezt and the data very difficult. In addition, the use of different 
foraata and order of presentation between the varioua tablet ukea 
coapariton difficult. 

Response: Concentration units have consistently been presented in terms 
of ug/kg for organic, metal, pesticide, and Total Petroleua Hydrocarbon 
chemical species. The two exceptions to this general statement occur in 
Chapter 2, Page 2-21, Section 2.3.3, Paragraph 3 of the RI and in 

.}!) ' , 
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16. CHAPTER 2, TABLE 2.3 AND 2.4 

Udng the same fonut for the two table• lilted above (eepecially in 
regard to eampling intervale and analyeie of aamplee) and presenting the 
saae typea of data in the two tables would aake coaparing the tables and 
tracking the aamplea easier for the reader. 

Response: Comment noted. 

17. CHAPTER 2, PAGE 2-13, SECTION 2.3.2.1. 

PARAGRAPH 2, LAST SENTENCE 
Would a clear aaximua in TCE concentration be expected in a 
heterogeneous aoil profile? 

PARAGRAPH 3, LAST SENTENCE 
Can the conclusion be aade that the "low" concentration of TCE found in 
the eubeurface 1a directly related to the aaount of TCE dhpoaed in a 
dry well? Other factors are at work and could affect the TCE 
concentration• (i.e. tiae and the potential for both lateral and 
vertical aigration away froa the dry well.) 

Speculation that TCE 1a "off-ganing" froa the water table . ia 
unaubatantiated. Piret, if TCE it partitioning to aoil-gaa •nd 
aigrating upward, then TCE concentration. in eoil aaaplea thould reflect 
the procen. Second, if in partitioning 1a occurring, then one would 
expect to find the higheat concentration• of TCE at the water table and 
gradually d.ecreuing all the way up toward• the aurface (dialipating 
upwarda). Soil boring reault1 aeea to tuggeat varied concentration• at 
different depth• (no definite depth/concentration correlation) and 
poaaibly indicate preferred zone• of aigration (aa aight be expected 
froa diapotal in a dry well and downward aigration of fluid). Third, if 
off-gauing 1a occurring one aight expect to find tiaUar pattern• of 
contaainant concentration in all the boringa. Pinally, even if TCE ia 
partitioning and aigrating froa the water table, it atill conatitutet a 
zone of aoil contaaination that require• evaluation and conaideration. 

Also, dry well• uaually diacharge through a perforated pipe located 
below a ten to fifteen foot deep aettling chaaber (and the upper portion 
of the eating 1a not alwaya perforated). Contequently, contaaination 
reaultin1 fora dry wella would tend to occur below the upper fifteen or 
twenty feet of aoil. 

LAST PAUGIAPR 
Switching unit• froa aicrogra•• per liter to aicrograaa per cubic 
centimeter cauaea unnecetaary confuaion. 

Response: Chapter 2, Page 2-13, Section 2.3.2.1, Paragraph 2, 
Last Sentence 

The sentence hypothesizes the existence of three phases in the soil 
media: soil vapor, sorbed TCE coating soil particles and aqueous phase 
with dissolved TCE. Even within a heterogeneous soil profile the amount 
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of contaminant per volume of soil ascribed to the solvent phase or 
aqueous phase could vary. 

For example, consider the case of an aqueous phase contaminated with TCE 
moving downwa·rd through the soil. This phase moves through the soil due 
to capillary action and/or gravity. This phase does not simply drain 
through the soil because the liquid can be held by the soil pores 
through surface tension. When a column of water is not heavy enough to 
overcome the surface tension of the soil pore it cannot move downward 
any further. This would be a "front" at some percentage of soil 
saturation called the irreducible saturation. The soil near the 
retained liquid would have some of the liquid sorbed onto the soil 
surfaces. The amount of contaminant sorbed onto the soil would be 
significantly less than the contamination at the "front." The 
contamination at the front would represent a clear maximum concentration 
if a profile were composed. 

Paragraph 3, Last Sentence 

o Comment Actually references PP• 2-13 to 2-14 

o The concentration must be related to the amount of TCE disposed in a 
dry well because of the principle of conservation of mass. There are 1 

mechanisms that cause the migration of contaminants in the 
subsurface. Many of these are in turn driven by amount (surface 
tension, dissolving in soil water) and concentration (diffusion). 
The extent to which these mechanisms play a role in migration is 
dependent on amount and concentration. Greater amounts and higher 
concentrations indicate greater migration potential. Therefore, it 
appears that low measured concentrations are related to lesser 
disposed amounts. 

o Regarding the attribution of TCE observations to off-gassing: 

Generally TCE concentrations do reflect the process of 
volatilization from the ground-water surface. The highest TCE 
concentrations were observed at depth for borings in near Waste 
Facilities 3, 5, 8, 7, 10, and Buildings 11 and 19, and the Drum 
Storage Area. In these borings TCE was observed at higher 
concentrations nearer the water table or were only detected near 
the water table. 

The text presents that variations in TCE concentrations in Boring 
04A could be attributable to variations in soil properties such as 
porosity, density, and permeability (Page 2-13, para 2). 

The near unifora nature of contamination in Boring 04A could be 
attributable to the soil vapor achieving equilibrium with the 
contaminated ground water throughout the soil column. This 
process would take an undetermined amount of time. This process 
would be comparable to placing a bottle of cologne in one corner 
of a closed room. Even with no air currents, the concentration of 
cologne would eventually be the same throughout the room. 

.-

--



, 
I 

' 

1 
l 

I 

I 
I 
I 

\ . 

I 
I 
.. 

dated July 7, 1989 
Page 9 

The PGA soils sub-committee has not yet determined appropriate 
soil clean-up standards. Evaluation and consideration of soil 
contamination emanating from the ground water is not currently 
justified by State action levels. The concentrations are below 
state action levels. 

o The typical dry well design at Unidynamics' facility located the 
discharge approximately 30 feet below ground surface. 

o Comment noted regarding change of units in last paragraph of section. 

18. CHAPTER 2, PAGES 2-15, SECTION 2.3.2.2 

PARAGRAPH 1 
Table 2.1 indicates that Waste Facilities 3, 5, and 8 were associated 
with dry vella. Higher concentrations at depths of 60 feet probably 
result fro• the injection through the dry vella rather than off-gasaing. 

Response: Chapter 2, Figure 2.2 of the Rl approximates the depth of the 
dry wells for Waste Facilities 3, 5 and 8 as 30 feet. The VOC 
concentrations as a function of boring depth is listed in Chapter 2, 
Table 2.8 of the Rl. If the theory that the organic concentrations are 
a result of injection through the dry wells is accurate, then it would 
be expected that some organics would be detected in the 30-50 fe'et 
boring depth range. Since Table 2.8 clearly points out that detection 
of organic compounds occurs only at depths greater than 50 feet, the 
assumption that higher concentrations are a result of injection through 
the dry wells is probably inaccurate. 

PARAGRAPH 2, LAST SENTENCE 

The waste facilities discuased consist of aediaentation tanks connected 
to dry vella. The occurrence of TCE at depth is probably the result of 
thia disposal. If no surface spills occurred, then why would shallow 
contamination be expected? 

Response: If TCE detection in the soil borings was a result of 
contaminant disposal through dry wells rather than off-gassing from 
contaminated ground water then TCE should have been discovered in 
shallower depths for the same reasons as those listed above. Since this 
does not seem to be the case, this assumption should be dismissed. 

19. CHAPTER 2, PAGE 2-16, SECTION 2.3.2.3 • 

Low levels "indicate" that this facility is not a source of groundwater 
contaainatlon? The low levels aay "suggeat" that the facility 1a not a 
source but they do not indicate so. The text does not substantiate the 
conclusion. 

Response: Soil borings from Waste Facility 7 were submitted for VOC 
analysis for depths of 10, 20, 30, 40, 50, and 60 feet below land 
surface (see Chapter 2, Table 2.4 of the RI). The results are presented 
in Chapter 2, Table 2.8 of the RI and indicated that only 1,1,1-TCA is 
present and only at a depth of 10.0-11.5 feet below land surface. No 
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other organic compound is found at any other analyzed depth. If this 
facility were to be a ground water contaminant source, than a 1,1,1-TCA 
concentration gradient would be present throughout the soil boring. 
Since this is not the case, the conclusion is correct that the data in 
the text indicates that Waste Facility 7 is not a source of ground water 
contamination. 

20. CHAPTER 2, PACE 2-16 AND 2-17, SECTION 2.3.2.4 

If TCE or TCA were detected in every interval froa 10 to 50 feet, than 
thi1 facility repre1ent1 a potential source of groundwater 
contamination. 

Response: The text reads: "This facility is probably not a significant 
source of VOCs in ground water". This statement does not eliminate this 
facility from being considered as a potential source of ground water 
contamination. It asserts that this facility is not a significant 
source of ground water contamination. 

21. CHAPTER 2, PACE 2-17, SECTION 2.3.2.6, PARAGRAPH 2 

SENTENCE 2 

Define "low" a1 u1ed in thi1 1entence. U1e of an actual concentration 
range would add clarity to the tes:t. Pre1uubly, concentration• were 
above detection level1, but were they below 500 ppb? 

Response: Laboratory results for soil borings 19A-C are listed in 
Chapter 2, Table 2.8 of the RI. TCE concentrations range from 147-1480 
ppb at soil depths of 20-40 feet below land surface. The highest 
detected concentration of TCE is relatively low when compared to the 
concentrations detected in Waste Facilities 1 and 4. 

Higher concentration• of TC! at depth aay alao be a aanifestation of 
diapo1al through a dry well. 

Response: As stated in the text, Building 19 is located near Waste 
Facility 1. Waste Facility 1 is comprised of 4 dry wells (see Chapter 
2, Figure 2.2 of the RI). The disposal of solvents into these dry wells 
has reaulted in ground water contamination at TCE levels exceeding 
100,000 ug/kg which in turn has led to the discovery of TCE in Boring 
19A-C due to off-gassing of contaminants from the groundwater. 

Therefore, to atate that higher concentrations of TCE at depth may also 
be a manifestation of disposal through a dry well is unnecessary and 
redundant since this has already been shown to be true. 

22. CHAPTER 2, PACE 2-18, SECTION 2.3.2.7 

Atteaptin1 to peaa the concentration of the 1ource aeeaa pointleaa 
aince the voluaea of .. terial diapoaed are aot even knovu. In addition, 
the sug1eation that rainwater filtering through eapty druaa conatituted 
the original aource 1• unaub1tantiated and repreaenta pure apeculation. 

J 

. r 

) 

l 
I 

--



I 
I 

J 

I 
1 
, 
1 

I 

I 
I 
J 
I 

\ 

. 
I 
I 

J 

I 

dated July 7, 1989 
Page 11 

Response: Concen' ration 
scientifically determined 
laboratory. Second, it is 
disposed material in order 

values were not "guessed" at, they were 
using EPA Method 8010/8020 at an approved 
not necessary to know the original volume of 
to determine concentration within the soil. 

23. CHAPTER 2, PAGE 2-18, SECTION 2.3.2.8 

If contamination is present, then its a potential source. What was the 
range of concentration detected? 

Response: 

o The text does not dismiss the solvent collection area as a potential 
contamination area. It states that these areas are not significant 
ground water contamination sources. 

o Chapter 2, Table 2.8 of the Rl lists concentration ranges for the 
following chemicals (note: no distinction is made between boring or 
boring depth): 

Compound 

TCE 
1,1,1-TCA 
Ethyl Benzene 
Xylene 

Concentration Range (PPB) 

89-4260 
12-10800 

563 
743-4600 

24. CHAPTER 2, PAGE 2-19 to 2-21, SECTION 2.3.3 

The presence of high concentration• of aetala in aeleeted aoil aaaples 
aay not be anoaalous or be diaregarded. Inatead, they aay be indicative 
of a problea in a fairly liaited area. 

Response: The text does not disregard results from ~ samples as 
being anomalous. The discussion concerning barium and aluminum 
concentration results (Chapter 2, Page 2-20, Section 2.3.3, Paragraphs 2 
and 3) states clearly that the samples from a tank (for barium) and 
from within a pond (for aluminum) were not ;;;;-esentative of .!.2.!.!. 
concentrations. Only these were considered anomalous and disregarded. 
It was never implied that a problem could not exist within a limited 
area. 

25. CHAPTER 2, PAGE 2-20, PARAGRAPH 3 

It'• a little too convenient to aay, " ••• the conaiatent occurrence of 
anenic in aoila at DPI facility above background deterained for the 
airport at the aouthern part of the atudy area probably indicate• that 
background concentrationa at Unidynaaics facility aay be generally 
higher than for the airport." Unidynaaica ia locate leaa than one aile 
froa the airport. It aeeaa unlikely that two aitea located leaa than 
one aile apart poaseas different aabient soil valuea for araenic. This 
aentence ia aialeading. 
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Response: There are several circumstance which support the text's 
contention that arsenic background concentrations may differ for soils 
at the UP! and PGA sites. 

l) A review ~f ~~~~facturing processes and interview results indicated 
that arse:: .• ;. .;as never used at this site. For this reason, arsenic 
should not have been detected unless it was a component of the 
ambient soil. 

2) Soil sampling was performed at Waste Facilities 2, 3, 5, 6, 8, 9, 10, 
and 11. The results are listed in Chapter 2, Table 2.9 of the RI. 
The mean concentration of arsenic was calculated to be 21.6 ppm with 
a standard deviation of 7.6 ppm. There did not seem to be any 
relationship between soil depth and arsenic concentration. This 
analysis showed that the arsenic concentration within and throughout 
the soil remained fairly constant giving credence to the theory that 
ambient soil conditions (at least for arsenic) for UPI and PGA may 
indeed be different. 

3) The assumption that arsenic concentration soil levels at UP! are the 
result of arsenic disposal is not supportable. If this assumption 
were to be true then it would be expected that an unusually high 
level of arsenic would be found at one or two locations (as was the 
practice of TCE disposal). Instead, the evidence points to a low; 
constant level of arsenic throughout the site. This would lead away 
from the idea of the higher UP! background results being a 
consequence of UP! disposal and toward the idea that there is a 
naturally occurring level of arsenic that is higher at the UPI site. 

26. CHAPTER 2, PAC! 2-21, PARAGRAPH 2 

Were saaple• obtained ju•t froa within the tank or were they obtained 
froa around and below the tank? It i1 not clear in the text. With euch 
high value•, wa• the po••ibUity of tank leakage addrel8ed in the 
eaapling? 

Response: As stated in the text, Stage 11 samples exhibiting the 
highest concentration of the various metals were selected for EP 
toxicity analysis of priority pollutant metals. These samples are 
listed in Chapter 2, Table 2.11 of the RI. The location feature that is 
sampled is identified from the sample designation using Chapter 2, Table 
2.2 of the R1. 

Sample Designation 

Sa11ple B 
Sample C 

8A 

lOA 

7A 
7B 

Feature Sampled 

Building 11 Borings at Front of 
Building 

Waste Facility 8 - Boring at Dry Well 

Waste Facility 10 - Boring at tank 

Waste Facility 7- 2 Borings in Leach 
Field 

r . ...., 
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The Phase III Sampling Plan is summarized in Chapter 2, Table 2.4 of the 
RI. This table reveals that samples vece analyzed for boring depths 
that were belo"" the level surface. (Stage I Samples, as descr-ibed in 
Chapter:- 2, Page 2-4, Section 2.2.2.2. of the Rl, are those from inside 
the tank). 

From all of this information, the question should be addressing Sample 
lOA only. Again, referr-ing to Chapter 2, Table 2.11 of the Rl the EP 
Toxicity Test Results for this sample for each metal of interest are 
listed belo'lo' (unit are ug/1): 

Arsenic 
Barium 
Cadmium 
Chromium 

< 0.5 
< 1 
< 0.1 
< 0.1 

Lead 
Mercury 
Selenium 
Silver-

< 0.1 
< 0.01 
< 0.5 
< 0.1 

Interpret at ion of this data reveals that the highest detected metal, 
barium, has a concentration that is less than one percent of the Federal 
EP Toxicity standard of 100 mg/1. Groundwater quality date coupled with 
the EP Toxicity data indicates that the soil at this particular location 
has a lo"" metal concentration and d~es not serve as a source of metals 
to ground water. Therefore, the possibility of tank leakage need not be 
addressed in this sampling. 

27. CHAPTER 2, PAGE 2-21, PARAGRAPH 3 

What about the concentration of aetala in relation to ADBS health-based 
soil clean-up leveh? Although not proaulgate, the clean-up levela 
still conatitute a "to be condderecS" (TIC). 

Response: In our previous coiDIIlents we demonstrated why assumptions 
behind the ADHS numbers are not similar to circumstances at the site; 
hence, as TICs, the are~ useful. 

o The ADRS suggested health-based clean up levels for metal 
contaminants are listed in Chapter 2, Page 2-37, Table 2, Vol. I 
(Public Comments Draft) of the Rl/FS. Seven metals within the UPI 
site have been found to have soil concentrations that exceed average 
background levels analyzed in soil samples at the PGA site: arsenic, 
barium, aluminum, aercury, lead, chroaium and zinc (see Chapter 2, 
Page 2-19 of the RI). 

o There do not appear to be any AltARs that are directly related to 
metal contaminants in soils at the UPI site. And, as was pointed 
out, ADHS health based soil clean up levels may be (but are not now) 
adopted at some time in the future in the State of Arizona. 

28. CHAPTER 2, PAGE 2-21, SECTION 2.3.4 

Background concentration• of dieldrin and chlordane would need to be 
deterained before then concentration• are attributed to agricultural 
use only • 

Response: Comment noted. 

r f' 0,) 
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29. CHAPTER !, PAGE 2.22, SECTION 2.4 

ltt billet- Thia ia only true for 4,4'-DD!. 

Response: Cocment noted. 

4th billet- Table 2.1 lists a number of locations where disposal of 
solvents occurred into dry vella. Therefore, unless theae solvents did 
not include TCE, diatinct evidence does exist that TCE dispoaal to soils 
occurred at theae other locationa. 

Response: Since no records were kept of the solvent waste disposal 
system at UPI, it is impossible to speak with absolute confidence as to 
which location a particular solvent was discarded. Therefore, 
inferences must be made based upon soil boring analysis. The Waste 
Facilities which could have conceivably received waste TCE are numbers 
1, 2, 3, 4, 5, 6, 7, 8, 10 and 12, Buildings 11 and 19, Drum Storage 
Areas A and B, and Solvent Collection Areas A, B, C and D. No TCE was 
detected in Waste Facilities 2, 7 or 8, nor in Building 11 (Chapter 2, 
Table 2.8 of the RI) so these can be eliminated. Waste Facilities 3, 5, 
and 6 contain TCE concentrations only at depths below 60 feet and in 
quantities that are most likely the result of off-gassing from 
contaminated ground water and not migration from a dry well (Chapter 2, 
Pages 2-15 to 2-16, Section 2.3.2.2 of the Rl). The TCE concentrations 
found at the remaining sites, Waste Facilities 4, 10 and 12, and the 
Drum Storage and Solvent Collection Areas, may or may~ be a result 
of disposal to the soil. However, the concentrations are low (compared 
to Waste Facility 1) so that no definitive judgment can be made. 
Therefore, unless distinct evidence (i.e. written records, verbal 
confirmation, etc.) can be found, then the statement in the Rl stands. 

last billet- The presence of 1,1,1-TCA in groundwater beneath the 
facility indicate• that ita presence in the eoil vae eignificant enough 
to i•pact groundwater. 

Response: The text reads: "concentrations of TCA in soil are not a 
significant source to groundwater". TCA concentrations in the soil (or 
in Subunit A groundwater) are insignificant when compared to TCE 
concentrations. Since the aethods used in treating TCE are also 
successful in treating TCA, the relatively small concentrations of TCA 
will not need to be considered in the design of the treatment process. 
This is the justification for the comment in the RI. 

30. CRAPT!R 3, PAC! 3-1, SECTION 3.1.1, PARAGRAPH 1 

Pleaee provide well coapletion data for aonitoring well• 1-4. 

Response: The available well completion data for monitoring wells l-4 
is found in Chapter 3, Page 3-19, Table 3-10, Vol. I (Public Comments 
Draft) of the RI/FS. 

-
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31. CHAPTER 3, PAGE 3-3, {LAST BILLET) 

The Phase II report stated that a Cement Bond Log vaa run on MV-14, but 
the log is not included here. Waa the log run but juat excluded? Or is 
the statement incorrect? 

Response: The log was run but was excluded. 

32. CHAPTER 3, PAGE 3-3, LAST PARAGRAPH 

33. 

34. 

If well 33dcd is an integral part of the monitoring network, then why 
isn't water quality data for this well included in Appendix D? Although 
it is stated that 22 vella were sampled during the reaedial 
invntigations, no data 11 included for any vella other than the DPI 
aonitor vella. 

Response: Well 33dcd was sampled and monitored by EPA. Likewise, the 
other wells (not included by UPI) are included under EPA's reports. 

CHAPTER 3, PAGE 3-8, LAST PARAGRAPH 

Thil lite 11 underlain by several thousand feet of alluvial aediaenta. 

Response: Comment noted. 

CHAPTER 3, PAGE 3-10, LAST PARAGRAPH 

Subunit B does not hydraulically separate Subunits A and c. 

Response: Subunit B is comprised mainly of finer-grained material. 
Because of this finer-grained material, Subunit B has a lower 
permeability and hydraulic conductivity than that of either Subunit A or 
Subunit C. Vertical and horizontal velocity gradients from Subunit A to 
Subunit C are impeded because of Subunit B. This condition defines a 
hydraulic gradient. 

35. CHAPTER 3, PAGE 3-15, LAST PARAGRAPH 

TDS concentrations in on-site Subunit A aonitor vella are significantly 
higher than in off-site vella. Vater quality types are different 
on-site and off-lite. Therefore, it is likely that the facility 
activities have had significant iapacu on inorganic water quality in 
addition to the historic agricultural activity in this area. 

Response: The observed variations in TDS concentrations and water 
quality types uy have origins other than facility activities. The 
wells are widely spaced and the observed variation uy be a result of 
natural vatiability. Off-site wells are generally deeper than on-site 
wells and the variability may be related to this difference in depth. 
KW-1, an upgradient well on site contains the same general TDS and water 
quality type as monitor wells on the facility. This indicates that 
"facility activities" are not responsible for the variability observed. 

GO 
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ln addition, interviews and a review of operations did not reveal any 
pt'ocesses that would have a "significant impact on TDS or water quality 
types. 

36. CHAPTER 31 PACE 3-18, PARAGRAPH 3 

No data ie presented to eupport changing TC£ concentrations with time. 
A series of figures with actual TCE concentration• over time would be 
more useful than the aean concentration values preeented in Figure 3.13. 

Response: Comment noted. 

37. CHAPTER 3, PACE 3-18, PARAGRAPH 3 (Subunit A) 

Ia there a po11ible explanation for the rise in the TCE concentration 
for aonitortng well HW-12? 

Response: Yes. HW-12 is in the plume, downgradient of the source, 
screened only in Subunit A. 

38. CHAPTER 3, PACE 3-19 

PARAGRAPH 1 

What ie the source of TCE concentration• ia well SC4A if not neceaaarily 
attributable to TC! in Subunit A? Doe• thh aean that Subunit C h 
coataainated at thi1 location? 

P ARACRAPR 2 

By not providing waste quality analyai• over tiae, it 11 difficult to 
•ubatantiate the atate-.nt that TC! eoncantration• in MW-6 do not 
indicate a riling trend in concentration•• A TC! concentration of 6 
aicrograaa per liter at KW-6 axcaeda MCL'a for TCE. 

Response: 

o Subunit C is not likely to be contaminated at this location, this is 
a typo and Subunit A in the last sentence should be Subunit c. 

o The text states that the agricultural production well SF4A is 
screened in both subunits A and c. 

o Within the well SF4A, water from subunits A and C would be mixed. 
Subunit A water would be diluted with subunit C water. 

Paragraph 2 

o Measured values fluctuating between 2.0 and 6.0 mg/1 are interpreted 
to represent the inherent variability in sampling, handling and 
analyses accuracy since no apparent trend is discernable. 

61 
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42. CHAPTER 3, PAGE 3-19, LAST PARAGRAPH 

The rationale here aeeaa to be that since the well only serves a 
warehouu, its not important. First, it supplies a warehouse which 
employa approximately 280 employees. Second, the water pumped froa COG 
#10 provides the buainesa with water that ia utilized in food 
processing. Third, the exclusivity of the aquifer is inconsequential to 
the regulatory need for protection. All aquifers in the state (unless 
otherviae reclassified) are protected by statute for drinking water use. 
(Also, the density of TCE could affect ita aoveaent into the B/C 
aquifer.) 

Response: 

o The heading of the comment should be Chapter 3, Page 3-20, 
Paragraph 1. 

o No judgment of the well and importance is implied or intended. The 
well is .!!£!_ used in food processing. Food warehousing nearby does 
not require the use of water for storage. 

o The Arizona law (referred to) is not considered an ARAR, see our 
legal comments dated August 1, 1989. 

43. CHAPTER 3, PAGE 3-20, SECTION 3.2.4 

Although drinking water is available froa the aquifera deeper than those 
already affected by VOCa, it ia not reaaonable to require the drilling 
of deeper vella to acquire thh water. Additionally, no data 1a 
available to determine if the KFU and/or LCU beneath the UPI aite have 
been affected by VOC contamination. 

The iaplication in thia aection ia that drinking water aupply vella are 
not located in an area that could be impacted by the VOC contamination 
froa Onidynamica. However, there are City of Goodyear vella located 
within 500 feet of OPI 'a property boundary. Theae •ella conaiatently 
detect TCE contaaination. 

Response: While it is true that no VOC contamination data is 
available for the HFU and/or the LCU underlying the Unidynamics site, 
this does not preclude investigation of (its) possible use. This is 
especially true when the fact that TCE is not detected in the HFU at 
other locations. 

There is one well (COG #2) located within 500 feet of the Unidynamics 
site. Groundwater data from this well is found in Chapter 3, Table 3-4 
of the Rl/FS (Public Colllllents Draft). According to this table, the 
average TC[ concentration for this well and City of Goodyear vella 1, 3, 
and 6 is less than 1.5 ppb, well below the 5 ppb HCL. The location of 
COG #2 is not within the known boundary conditions of the Unidynamics' 
groundwater gradient. It can reasonably be concluded that Unidynamics 
has not contaminated this particular well. Therefore, to assert that 
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Response: Although Subunit B may be an impediment to contaminant 
migration, it is still possible for contaminants that were originally in 
Subunit A to be found in Subunit C. An impediment is a hindrance to 
migration, not a complete barrier. See response to Comment 2 also. 
Wells which are screened in both Subunits A and C provide a gravity 
conduit by which Subunit C can be contaminated from Subunit A. 

48. CHAPTER 3, TABLE 3.1 

This table is illegible. 

Response: Comment noted. 

49. CHAPTER 4, PAGE 4-1, PARAGRAPH 3 

TCE 1a atill preaent in soils not auociated with Waate Facility 1. 
These other aoila are probably continuing aources alao. 

Response: 

o The text does not deny the presence of TCE in soils not associated 
with Waste Facility 1. 

o The text does not deny that some of the other soils areas may be 
continuing sources also (in fact, this may or may not be the case). 
However, to claim that all other soils are probably continuing 
sources is too extreme. Technical analysis using the results of soil 
borings for Waste Facility 3, 5 and 6 (Chapter 2, Pages 2-16 to 2-17, 
Section 2. 3. 2. 2 of the RI) asserts that soil contamination is the 
result of off-gassing from ground water contamination (see response 
to Comment 18). In addition, Building 11 (Chapter 2, Page 2-17, 
Section 2.3.2.5 of the Rl) and Building 19 (Chapter 2, Pages 2-17 to 
2-18, Section 2.3.2.6 of the Rl) do not appear to be contributing to 
ground water contamination based on collected data. 

50. CHAPTER 4, PACE 4-1, LAST PARAGRAPH 

Strike the firat 1entence and replace the word "i•pede•" with "hindera" 
or "•low•" in the next to last sentence. 

Response: Chapter 2, Table 2.1 of the FS is a summary of the organic 
compounds detected in Subunit C. From this table, the range of TCE 
concentrations found in Subunit C is 0. 7-5.5 PPB. This substantiates 
the statement that TCE is generally confined to Subunit A, and that 
the te['m "impedes" is synonymous with the te['ID "hinde['s" or "slows". 
Therefore, it is unnecessary to revise the text. 

51. CHAPTER 4, PAGE 4-2, FIIST PARAGRAPH 

The Environaental Quality Act protects all aquifer. as drinking water 
sources. 

Response: See Response to Comment 2. 

--



I 
I 
I 
f 

' 
1 

t 

CRANE UNIDYNAMICS/PHOENIX 

UNIOYNAMICSIPHOENIX • POST OFFICE BOX 46100 

Mr. Jeff Rosenbloom, Chief 
Enforcement Programs Section 

• 

United States Environmental Protection Agency 
Region IX 
215 Fremont Street 
San Francisco, California 94105 
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TM - toO-tU~J 

FI>JI - 102"JlJ .. t«9 

PHOENIX. ARIZONA 85063-6100 

2 August 1989 

RE: Response to CB2M Bill comments - Unidynamics RI/PS Report 

Dear Jeff: 

Enclosed per your request are Unidynamics' responses to CH2M Hill's 
comments on our RI/FS. 

J If you have any questions, please contact me at 602/932-8245. 
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Enclosures 

xc: M. Corash 
F. Stephenson 
G. Seifert 
T. Ungerland 

1000 NORTH LITCHFIELD ROAD 

Very truly yours, 

(u.(l ~~--
w. c. Donahue 
Director 
Human Resources 

• Q~ GOODYEAR, ARIZONA 85338-1295 
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Responses to CH2M Hill 
co~ments dated 7/6/89 
Page l 

RESPONSE TO CH2H RILL COMMENTS 

R c.- I' 
&.. '-"- • - -· 

AUG 2 195~ 

HUMAN RESOUitCES 

1. Groundwater Alternative GW-A. 1: The maximum predicted dravdovn under 
this remedial action alternative is 88 feet. The thickness of Subunit A 
used in the simulation vas 90 feet. to an unconfined aquifer, the 
maximum "safe" dravdown for an extraction well field is 50 percent of 
the aquifer saturated thickness. This is to account for possible 
aquifer heterogeneity or subsequent water level fluctuations. Clearly. 
the withdrawal of 1.000 gpm from this aquifer would cause extensive 
dewatering. If the pumped water were reinjected after treatment, the 
dravdovn would be reduced, but that process is not taken into account in 
this alternative. An analysis of the capture zone estimate vas not made 
since this alternative cannot be successfully implemented. 

Response: We agree that subs tantia1 drawdovn of the water table would 
occur under this pumping scenario and that it may exceed the practical 
limits of the Subunit A aquifer. This extremely aggressive pumping 
scenario was included in our analysis in order to provide a range of 
options for EPA to evaluate as requested. We are pleased that EPA's 
technical consultant recognizes the limitations of such an aggressive 
pumping scenario and agree with their conclusion that further 
consideration of this pumping scenario is not warranted. 

2. Groundwater Alternative GW-A.2: !he aa:xiaum predicted dravdovn under 
this alternative 11 126 feet. A. stated above, Subunit A has a 
saturated thickness of only about 90 feet. Therefore, this alternative 
will also cause extensive dewatering of Subunit A. No evaluation of the 
capture zone estimate was attempted for the reasons stated above. 

Response: See response to comment 11. 

3. Groundwater Alternative GW-A.3: The aaxi•um predicted drawdown under 
this alternative is about 1.5 feet. Using the well location reco..ended 
by Dames & Moore, this pumping sche•e vill capture only about 15 to 20 
percent of the target area ve eatiute to be contaminated above AltAR 
levels. If a •ore suitable well location vere chosen, approximately 850 
feet to the north of the reco .. ended location, 50 to 60 percent of the 
target area contaminated above AlAR levels could be captured. 

Response: The "target area" estimated to be contaminated above 
specified levels by EPA's contractor is subject to a wide variation in 
extent since TCE above 5.0 ppb has only been detected very infrequently 
in Subunit C in a well cluster at a single location. One well in the 
cluster is only partially completed in Subunit C. An almost infinite 
number of "target areas", as assigned by the EPA contractor in this 
comment, can be drawn around a single point. However, all such "target 
areas" may be meaningless since it has not been conclusively shown that 
Subunit C exceeds ARARs in the vicinity of the plant site where EPA 
requested that cleanup alternatives be evaluated. 

Dames & Moore selected a different "target area" than the EPA contractor 
upon which to base its evaluation. This analysis was performed solely 
at the request of EPA. Given the lack of conclusive ~ata, and the 
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Page 3 

Furthermore, of the eleven VOCs detected in groundwater in Subunit A, 
other than TCE, the only VOC detected in any appreciable concentration 
is Methyl Ethyl Ketone (MEK). MEK is also the only "contaminant" found 
that is not easily treated, especially by air stripping. Air stripping 
for removal of TCE will, to a sufficient extent, remove the other 
"contaminants" as well. Studies performed with "mixtures" of VOCs 
present in the "ppm" range in feedwater to air strippers showed no 
effect on the mass transfer of each caused by the mutual presence of the 
others. 

However, due to the presence of MEK, and the potential for traces of 
other VOCs, remedies beyond air stripping were examined. 

6. The supplements do encompass soae additional alternatives for 
remediation of the site, but they fail to addrel8 some of the other 
shortcomings of the main text. In some cases they contradict the main 
text. They also suffer from the fact that in aany ca1es they still do 
not address the entire range of contaminants at the site. 

Response: In CH2M Hill • s comments dated March 23, 1989, comment No. 4 
••• "The results for acetone and other organic compounds are not of as 
much interest because they are not major components of measured ground 
water contamination at UPI. The exception is MEK which was found .at 
high concentrations at UMW-4." (See response to comment No. 5) · 

7. UPI has assumed that an air stripper with a CAC polishing bed is 
required. The reasoning for thil ia not at all clear. The southern 
portion of the site does not require GAC polishing to aeet A.RARs or 
background levels. There are contaminant• at the OPI site not found in 
the south area, but UPI has chosen to disregard any aention of these 
contaminants with the exception of KEK which they state will not be 
treated. The treataent train described will reaove VOCs if designed 
properly (and vill apparently reduce KEK levels to soae degree), but an 
analysis should be undertaken addre .. ing all the contaainants at the 
site, not just TCE. 

Response: In CH2M Hill's comments dated March 23, 1989, comment No. 4 
••• "The results for acetone and other organic compounds are not of as 
much interest because they are not major components of measured ground 
water contamination at UPI. The exception is HEK which was found at 
high concentrations at UMW-4." (See response to comments No. 5 and 6) 

It was because an analysis was performed which did address all the 
contaminants at the site, not just TCE, which lead-eo the need for GAC 
polishing following the air stripper. It is not practical to assume 
identical parameters between the northern and southern portions of the 
site. 

8. The text describes the air stripper as a "three-stage systea." the 
meaning of thia ia not clear. The text also fails to address the effect 
that high TDS levels aay have on the operation of the air stripper and 
the polishing bed. The text includes no explanation of the fact that 
TCE levels used for design purpoaea are above the solubility liait nor 
of the effect this vill have on the treataent train. If free product is 
present, then separation aay be appropriate prior to the air stripper • 
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comments dated 7/6/89 
Page 5 

In conclusion. the TCE design concentrations are well !:lelow the 
solubility limits. thus explaining why free product separation of the 
groundwater treatment plant influent was not discussed. Free product 
separation would, in any case, be difficult to achieve at the pumping 
rates used in this scenario. or EPA's preferred remedy. 

o The text states that the vapor phase carbon system will be equipped 
with a steam regeneration system to be operated on-site. 

o The regeneration system operation is described in the following: 
Periodically the vapor phase carbon wi 11 be regenerated with steam. 
The steam will be introduced into the carbon bed and carry away 
adsorbed solvents from the carbon. 

Once outside the vapor phase carbon bed. cool water is passed over 
the steam piping. This condenses the steam and solvents into a 
liquid phase called condensate. A special condensate collection tank 
holds the condensate. _,-

If the concentration of solvents in the condensate collection tank is 
greater than the solubility limit. the solvents will coalesce in a 
liquid organic phase product. Special baffles in the condensa\te 
collection tank allow the liquid organic phase and the aqueous phases 
to be removed from the tank independently. The liquid organic phase 
will be removed periodically and transported off-site for 
incineration. 

Vapor phase carbon regeneration and waste streams in summary: 

Vapor phase carbon - Regenerated on-site 
Condensed steam - Process through air stripper 
Condensed liquid organic phase - Incinerated off-site 

o Liquid phase GAC system carbon cannot be regenerated by the 
regeneration system installed for the vapor phase carbon system. 
Liquid phase GAC carbon aust be incinerated and properly processed to 
reactivate the carbon granules. There ia only one u.s. facility 
permitted to incinerated and reactivate spent liquid phase GAC system 
carbon. The facility is off-site in Pittsburgh, Pennsylvania and 
liquid phase GAC carbon would be transported to the facility. 

9. The 10111 analy1i1 also leavea 1oae uaaa.wered qaeltiona. It faill to 
addrea1 tbe relative effectiveness of SV! on the full ranse of 
contaaiaanta at the lite. In contra1t to the aain text vbich 
proainently aentioned the plaeeaent of a cap aa an enhaneeaent for the 
SVE 1y1tea, the need for the cap baa been deleted here with no 
explanation. 

Response: 

o ln the co11111ents on the March, 1989 Rl/FS as provided by CH2M Hill, 
specifically comment number 26 on t~7 FS, the stateaent was made that 
"The pilot test also indicated that a cap may not be necessary". 
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Page 7 

10. The location of the soil contamination seems optimistic in light of the 
sparse soil data collected to rely on one well at each source area as 
sufficient for reaedial purposes. While it ia true that the radius of 
influence va1 extended to distances of 150 feet during the pilot teat, 
the effectivene•• of the well at thole distances is auch reduced due to 
dis1ipation of the air flow at that distance. With this coabination of 
sparse 1oil data and unpredictable SVE performance, it would be prudent 
to install additional vella and overlap their radius of influence rather 
than aasuae that one vell will be sufficient. The analysi1 also seems 
to have ignored the need for soae aethod of evaluating the SVE radiu1 of 
influence and the need for evaluation of soil concentrations following 
inltallation and operation of the syatem. Installation of soil gas 
monitoring well• would be appropriate. 

Response: 

o Regarding the comment on the optimism suggested by designing the soil 
alternatives on "sparse soil data", Hr. Rosenbloom required the 
analysis be conducted to the degree prescribed regardless of the lack 
of data for basis. 

o In the PGA SVE Pilot Study, 99% of the air reaoved from the uncap~ed 
site extraction well was removed from within 200 feet of the 
extraction well (Appendix S, p. 131). 

o Each SVE extraction well has been located at the center of the 
highest maximum predicted mean TCE concentration in the vadose zone 
(Figure 1.6). The SVE extraction well will be most effective in 
these locations, exerting the greatest vacuum nearer the well. 

o In the comments on the March, 1989 version of the RI/;FS, Unidynamics 
was criticized for using a 75-foot radius of influence; inferring 
that the 75-foot radius was too conservative. This couent made 
further reference to the SVE pilot test at the southern end of the 
PGA site and inferred that a 15G-foot radius of influence waa perhaps 
more appropriate. The comment was noted and used to prepare the June 
suppleaent. (See Couents on the March. 1989 IU/FS by CH2M Hill; 
comment number 26. Page 5-10, Section 5.2.2.1). 

The air inlet vella will be used to evaluate the SVE radius of 
influence. A field determination will be ude as to whether a 
150-foot or greater radiua of influence haa been attained. 

o A aethod to evaluate the effectiveness of the SVE syatea is dependent 
upon the 1011 cleanup atandards. The PGA aoUa sub-eo•ittee is 
still evaluating soih cleanup atandarda. It 11 not possible to 
design a syatea to evaluate cleanup effectivenesa until the cleanup 
standards have been defined. This is a design detail that will be 
addresaed in the final deaian task if this alternative is 
implemented. 
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Page 9 

1. What is an acceptable level of cleanup of the soil; and 

2. What method of monitoring to determine achievement of that level is 
appropriate. 

Page 25-18--First Paragraph: Excavation and treatment could be retained 
for localized areas vhere KEK and acetone are present. 

Response: 

This comment provides no guidance as to vhy retention of excavation is 
needed. Absent the pending results from the PGA soils coDIIJiit tee there 
is no evidence that any localized areas are of concern. (Also see 
response to Page 25-8.) 

o All VOCs will be removable by SVE system operation and excavation and 
treatment is not deemed necessary. 

o A compound's relative soil volatility is proportional to its vapor 
pressure and inversely proportional to a root of its molecular weight 
(The Hazardous Waste Consultant, November/December 1986). The 
relative soil volatility property does not incorporate the solubilLty 
of the compound as liquid phase mass transfer coefficients do. Thus 
Svt could be expected to remove all volatile compounds regardless of 
their ability to be removed from a liquid phase. 

Indeed, ketones have relative soil volatilities greater than TCE. 
Relative dry soil volatilities at 77•F are listed as: 21.5 for TCE, 
10.5 for MEK and 72.5 for acetone. Relative wet soil volatilities 
are listed as: 6.3 for TCE, 10.6 for MEl and 26.3 for acetone. 

Three options for treatment of excavated soils are listed in the 
Feasibility Study (su-arized in Chapter 5, Table 4.3). Each of 
these options are further evaluated on the bash of their 
effectiveneas in meeting contaainant reduction goals while protecting 
human health and the environment, iapleaentability in teras of 
securing required governmental approval and the ability of disposal 
or equipment services to treat the contamination and, finally, cost. 
The results of thi1 evaluation process is found in Chapter 5, Table 
4.7 of the Feasibility Study. 

Page 25-18--3.1 Soil !zeavation: If additional sa•pling ia perforaed to 
evaluate the areal eztent of VOCs that are not easily re110ved by SVE, 
excavation .. y beco.e a viable alternative. 

Response: 

(Also see response to Page 25-B.) 

o See response to preceding comment; acetone and MEl would be removed 
by svt. 

--
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July 6, 1989 

VIA FEDERAL EXPRESS 

Jeff Rosenbloom 
Remedial Project Manager 
U.S. Environmental Protection Agency 
Region IX 
215 Fremont Street 
(T-4-2) 
San Francisco, California 94105 

Re: Phoenix-Goodyear Airport Superfund Site: 
Comments of Goodyear on the RI/FS 

Dear Mr. Rosenbloom: 

This letter sets forth the comments of The Goodyear Tire & 
Rubber Company {"Goodyear") on the Environmental Protection 
Agency's ("EPA" or "the Agency") June 7, 1989, Public Comment 
Draft Final Remedial Investigation/Feasibility Study {"RI/FS") 
for the Phoenix-Goodyear Airport ("PGA") Superfund Site·. The 
Agency originally stated that the comment period closes July 7, 
1989, but as indicated below, we understand that this period will 
remain open to address additional information not yet contained 
in the Public Comment Draft RI/FS. 

At the outset, Goodyear would like to note for the record 
that it entered into a Consent Decree with the Agency [dated 
October 24, 1988) to undertake source control measures for a 
portion of the shallow groundwater (referred to as Subunit "A") 
that underlies the PGA site where the highest concentrations of 
trichloroethylene ("TCE") and other volatile organic compounds 
("VOCS") have been found. The Department of Defense, acting 
through the u.s. Army Corps of Engineers, Omaha District, also is 
participating in this source control measure. While Goodyear 
continues to adhere to the schedule in the Consent Decree for the 
performance of this work, several unanticipated field conditions 
have been encountered that have required adjustments to this 
schedule. Goodyear believes that its experience in 
implementation of this operable unit has provided extensive 
further information on the physical conditions at this site. It 
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It is Goodyear's position that the failure of the Public 
Comment Draft RI/FS to incorporate complete supporting 
documentation has effectively denied Goodyear its right to 
comment on the proposed RI/FS in accordance with Section 
113(k) (2) (B) of the Comprehensive Environmental Response, 
Compensation and Liability Act, as amended ("CERCLA"). CERCLA 
Section 113(k) (2) (B) provides that affected persons must have a 
"reasonable opportunity to comment and provide information" on 
the RI/FS. Judicial review of the selected remedy at a site is 
limited to the administrative record, CERCLA Section 113(j) (1). 
Thus, absent the ability to exercise its right to comment on the 
RI/FS in accordance with CERCLA, Goodyear is denied the right to 
adequately participate in the development of the administrative 
record: i.e., the only record that can be relied upon in any 
subsequent challenge to the selected remedy. 

In the monthly technical meetings with Goodyear personnel and 
its consultant, Kaiser Engineers, Inc. ("Kaiser"), EPA has stated 
that the comment period will be extended beyond July 7th for a 
reasonable period of time to allow Goodyear to review and comment 
on any missing material. If the missing data are not in a form 
that would permit comment by Goodyear in the near future, 
Goodyear strongly suggests that EPA extend its September 30, 
1989, deadline for issuing the Record of Decision ("ROD") for 
this site. While Goodyear realizes that the Agency has scheduled 
the issuance of the ROO to correspond with the end of its fiscal 
year planned accomplishments, a ROD cannot be issued if 
interested parties have not had an adequate opportunity to fully 
comment on the proposed remedy and based on the information in 
the administrative record, the proposed remedy is not 
cost-effective. 

The following discussion outlines Goodyear's general comments 
on the June 7, 1989, RI/FS. Detailed technical comments are 
presented in an attached Appendix. See Attachment A. 

TCE Residuals in Soils 

To remedy soil contamination, the Public Comment Draft Final 
RI/FS offers two alternatives: using an asphalt concrete cap and 
soil vapor extraction ("SVE"). EPA has estimated that 115,000 
pounds of TCE are present in the soil. For several reasons 
Goodyear's consultant, Kaiser, believes that EPA has 
overestimated the amount of TCE residuals in the soils. First, 
the soil vapor surveys put the soil column under vacuum, which 
leads to higher TCE vapor concentration to soil concentration 
ratios. Second, the conversion from soil vapor to equivalent 
total concentrations erroneously assumes the existence of 
saturated conditions with an equilibrium falling between the soil 

, ..... 
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Groundwater 

The Public Comment Draft RI/FS offers four alternatives to 
address the remaining groundwater contamination at the site: (1) 
pumping and treating at an accelerated rate using existing wells 
to meet existing standards; (2) pumping and treating at an 
accelerated rate using new wells to meet existing standards; (3) 
purnp~ng and treating at an average rate using new wells to exceed 
existing standards; and (4) pumping and treating at an 
accelerated rate to exceed existing standards. 

At the outset, Goodyear notes that the existing maximum 
concentration level ("MCL") under the Safe Drinking Water Act for 
TCE is 5 parts per billigi (ppbL~7 As the Agency's risk range for 
Superfund remedies is 10 to 10 and as the proposed revisions 
to the National Contingency Plan ("NCP") no longer require 
consideration of alternatives that exceed standards (53 Fed. Reg. 
51506, December 21, 1988), Goodyear believes that alternatives 3 
and 4 would exceed the requirements of CERCLA, and would not be 
cost effective. 

Alternatives 1 and 2 both focus on meeting existing 
standards, but require pumping at an accelerated rate. Goodyear 
believes, for reasons discussed in greater detail below that the 
preferred alternative from a cost effective perspective should be 
one that pumps the contaminated groundwater at an average rate 
using existing wells. 

EPA's discussion of groundwater in the RI/FS is flawed in 
several respects. Principally, EPA's final remedy has failed to 
take into account how contamination in Aquifers B and C will be 
eliminated by the operation of the interim remedy in Aquifer A. 
Second, EPA has failed to establish this pumping rate using any 
valid groundwater model. Indeed, it appears that the Agency has 
failed to use any existing groundwater contamination model, such 
as the ADWR model, at all. To our knowledge, no work is 
scheduled to refine the ADWR conclusions. Because the Agency has 
failed to use the ADWR model (or for that matter any valid 
model) , the current RI/FS discussion of groundwater contamination 
is completely inadequate as a basis for selecting a remedy. 
Consequently, it has been virtually impossible for Goodyear to 
evaluate the selected alternatives. Goodyear urges EPA to 
recalculate the groundwater scenario using the ADWR model and 
specifically reserves its rights to comment on EPA's revised 
groundwater discussion. Finally, recognizing that federal 
standards for TCE exist, Goodyear believes there should be a 
process to terminate pumping and treating qrour.dwater after 
certain action levels are met. 

so 
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ATTACHMENT A 

TECHNICAL COMMENTS 

1. P 2-37. The discussion of metals in soil enco~passes all metal 
data generated regardless of the probable source of the metal 

2. 

~ . 

or background levels in the area of the PGA. This discussion is 
particularly misleading with respect to arsenic since natural 
arsenic levels are sufficiently high to generate risk levels of 
concern and there is no record of use of arsenic on site. The 
failure to segregate site-related contaminants from naturally 
occurring ones results in soil ingestion risks being driven by 
arsenic which cannot be remedied since it is ubiquitous in the 
native soil. A few statements to_this effect would prevent the 
reader from being misled about site-related risks. 

P 2-40. No attempt has been made tc differentiate Cr(III) from 
Cr(VI) or leachable chromium from fixed or insoluble chromium. 
As a consequence, total chromium values are reported and used for 
the purposes of estimating public health impacts even though availa
bility and valence state greatly effect the nature and magnitude 
of risks. 

P 2-54. An estimate of the inventory of TCE in soil of 450 lbs 
was made from existing soil boring data. When an amount equal to 
this was removed during pilot soil evacuation work, a second 
estimate was attempted using soil vapor data. The latter estimate 
came to as much as 115,000 lbs depending on the assumptions made 
with respect to vertical distribution of TCE residuals. The 
algorithm used to calculate total soil TCE mass from soil vapor 
data relies on an assumed equilibrium condition between soil-sorbed 
TCE, water-bound TCE, and soil vapors. 

For simplification, a single partition value was used to calculate 
soil/water ratios. This value was also used in conjunction with 
the Henry's law constant to predict soil/vapor ratios. The par
tition value selected was based on a prescribed soil organic level. 
use of any value other than o.o contradicts the assumptions made 
by the Arizona Department of Water Resources (ADWR) in preparing the 
ground water model for the site. While the ADWR assumption is 
probably overly conservative, an assumed constant value throughout 
a 60 foot depth is also misleading. It is highly likely that deep 
sands and gravels will have little or no affinity for the TCE. 
Hence, use of the algorithm will overpredict soil-bound TCE from 
the existing TCE vapor data. 

b2 
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a. P 4-1. Risk estimates for suspended particulate are based on 
current emission rates being sustained over a 70 year pe=iod. A 
simple calculation shows that in a period of 7 years, the finer 
suspendable particles will be depleted to a depth of 1.5 em. 
This in effect will leave the larger, nonsuspendable particles 
to armor the surface and minimize further resuspension. As a 
consequence, risks will actually be an order-of-magnitude less than 
predicted. The bulk of the risk from suspended particles is 
attributable to arsenic in the soil. Since arsenic is naturally 
present and not a site-related contaminant, the risk calculations 
provide a misleading picture of incremental risk and risks that 
can be addressed by a site remedy. All soils in the area pose 
the same level of arsenic driven risk. 

~. P 5-41. The ultraviolet-ozone oxidation process is dismissed 
prematurely. Recent studies show.this process to be very effective 
in removing organic contaminants from water. In areas where air 
stripper emissions must be treated with carbon, the UV-ozone process 
can be cost competitive. 

~ 
10. P 6-13. Target Area 1 is inappropriate. ADHS action levels were 

designed to address surface soils, not subsoils 20 to 30 feet 
beneath the surface. IF a target area is to be defined using 
ADHS action levels, it should be based solely on TCE concentra
tions in surface soils. 

Target Area 3 is not based on any aefensible rationale. No 
attempt is make to relate soil vapor concentrations to site risk 
values. Since soil vapor results do not correspond with subsoil 
·oncentrations of TCE, the use of soil vapor to delineate a target 
area is illogical. At a minimum soil vapor values should be con
verted to equivalent soil concentrations and the target area defined 
on the basis of the latter. 

11. P 6-21. The discussion of the capping alternative appears to 
·contradict other portions of the RI/FS. The implication of this 
discussion is that recharge is insignificant with respect to TCE 
movement. And yet, the calculations of vadose zone movement and 
soil residual effects on ground water quality are based on a 
prescribed recharge rate of 0.32 in/year. Either recharge is 
driving TCE downward and capping will minimize or prevent this 
migration, or recharge is insignificant and sub-soil contamination 
can be left in place without remedy. 

12. P 8-2. A very simplistic analysis is employed to calculate aquifer 
flushing times. This is difficult to explain since a great deal of 
money has been spent developing a sophisticated ground water model 
to predict flushing times and plume movement. The RI/FS should 
rely on model results for flow and transport predictions. 
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ATTACHMENT B 

SOIL EVACUATION TERMINATION LOGIC FLOW 

RESTART 
SYSTEM 

ENTER 

' 
NO 

' SHUT DOWN SYSTEM 
MONITOR GW 
AND ~OIL VAPOR 

' 

YES ..... 
DOES 

ESTIMATE TCE 
MASS EXCEED LEVEL 

REQUIRED FOR 
GW (TCE) 

>ARARS? 

NO 

SHUT SYSTEM DOWN 
ALLOW SOIL VAPOR TO 
RETURN TO STEADY STATE 

IS 
SOIL VAPOR (TCE) 
HIGH ENOUGH FOR 

CALCULATED MASS TO 
CAUSE GW (TCE) 

>ARAR? 

YES 

bG 
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CON.U\.nNQ CCONCMIST 
.IIIII J. fOlll 

Jerry Clifford 

ATTACHMENT C 

L.Aw o,...:rci:s 
B£VERIOGE & DIAMOND, P. c. 

1333 New HAM,.SHI~£ AVENUE:, N. W. 

WASHINGTON, D. c. 20036 

(202> e2e-ozoo 

TCLCCOitrCit (202) 8ZII•OZ.J• 

TELEX .J7Z!I!I.J8 8£VOIA W!IH 

SUITC IZOZ 
101 IIAitK AVCNU£ 

NEW 'I'OitK. N.Y. 10178 

(ZII) SS7•l.JSS 

8E"Itlt1DGE " DIAMOND 
ONE a1t1001: I'I.AZA 

I"OitT 1.££, N • .J, 070Zo6 

czo•> •••·•••z 

(202) 429-2726 

December 7, 1988 

Assistant Director of Superfund 
Region 9 
u.s. Environmental Protection Agency 
215 Fremont Street 
San Francisco, CA 94105 

Dear Mr. Clifford: 

Goodyear appreciated the opportunity to meet with you, your 
staff and representatives of Region Ix•s Air Programs on 
November 30, 1988, to review the current project at the 
Litchfield PGA site and to discuss the eztent to which carbon 
treatment should be required as part of the operation of the 
first seven eztraction wells associated with this operable 
unit. The dialogue was informative and constructive, and this 
letter follows-up on those discussions with a specific proposal. 

As we indicated in that meeting, Goodyear requests, 
pursuant to Paragraph XXV. of the Consent Decree that was 
entered on October 31, 1988, that a modification to Paragraph 
VII.C.5.(c) of the Consent Decree be considered by EPA. This 
request is based on information that was not available during 
the time in which the Consent Decree was negotiated. It was 
discussed at our meeting and is being formally presented to you 
by this letter. 
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8EVERIOGE & DrAMONO. P C. 

Mr. Jerry Clifford 
Page 3 
December 7, 1988 

risk is less than l x lo-7. Indeed, at 100 meters from the 
extraction wells, the cancer risk is .74 x lo-7, and then 
diminishes significantly as one proceeds away from the site at 
300 meter, 700 meter and 1500 meter increments. When one 
incorporates the cancer risk of dichloroethene (DCE) into the 
equation, the combined risk for both substances is less than 
l 0- 6 ( act u a 11 y , . 2 4 x l 0- 6 at 1 0 0 meters ) . 

As we indicated in our meeting, the fundamental objective 
of Superfund cleanups is to adequately protect public health 
and the environment. While we recognize that a great deal of 
discretion exists within EPA in determining what is adequate 
protection, and that this discretion is in large part bolstered 
by somewhat conflicting criteria within the Superfund 
Amendments and Reauthorization Act (•sARA•) (which EPA 
describes in the preamble to the proposed revisions of the NCP 
as a •dynamic process,•) we submit that the fundamental 
objective should be adequate protection of public health in the 
most cost effective manner. EPA guidance and proposed 
revisions to the NCP subsequent to enactment of SARA have 
provided various bases for determining what is adequate 
protection of public health and the environment. First, EPA 
uses applicable, relevant and appropriate federal and state 
requirements (•ARARs•). While there are technology based 
standards relating to Arizona's State Implementation Plan 
c·srp•) for sources emitting TCE contaminants, Goodyear does 
not believe that they can be interpreted as requiring carbon 
absorption in the PGA case for the reasons discussed in greater 
detail in Enclosure 1. However, those standards are ·not health 
based; rather, they are technology based. As to health based 
standards which also are intended to address the adequacy of 
public health protection, we believe that we have demonstrated 
to you and your staff that air stripping from these extraction 
wells will more than adequately achieve that purpose without 
the need for carbon treatment. 

During our meeting, mention was made of a developing policy 
within EPA concerning the requirements for Superfund remedies 
located in non-attainment areas. While Goodyear appreciates 
the issue and is very sympathetic to the air pollution problems 
that exist in certain areas of the country, including Phoenix, 
we can find no legal basis for the application of a 
non-existent (but emerging) EPA policy in this area. In 
addition, we question whether or not such a policy would fall 
within the cost-effective criteria of SARA, if. it can be 
demonstrated that air emission controls are not required to 
adequately protect public health and the environment. 

During our meeting, concern was also expressed as to 
whether remedies established at other Superfund sites within 

-
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Mr. Jerry Clifford 
Page 5 
December 7, 1988 

install air emission controls, as VOC emissions did not exceed 
the regulatory threshold. 

It is significant that emission controls have ~ been 
required for air stripping units at state-lead remedial action 
sites in Maricopa County where less than 40 pounds per day of 
VOCs are emitted. We provided you with the original of a 
printout obtained from the Maricopa County Health Department 
Bureau of Air Pollution Control. (A copy is attached for your 
convenience, Enclosure 3). The printout listed all stripper 
facilities with potential emissions of less than 40 pounds per 
day of volatile organic compounds which obtained air permits 
during the calendar years 1987 and 1988. Of the sixteen listed 
sites (eight of which emit VOCs at levels equaling or exceeding 
the maximum of 10 pounds per day expected from Goodyear's 
proposed facility), only one is equipped with air emission 
controls: an air stripper at a Texaco service station at 305 
East Thomas Road. That cleanup is managed by w.w. Irwin, Inc., 
of Long Beach, California. Long Beach is located in 
California's South Coast air quality control district, which 
district requires such emission controls for any facility 
emitting over one pound of VOCs per day. w.w. Irwin has 
informed us that it simply did not investigate the applicable 
Maricopa County regulations and proceeded under the erroneous 
assumption that a one pound per day limit applied in Maricopa 
County. Such emission controls were neither required nor 
requested by Maricopa County's Bureau of Air Pollution Control. 

Maricopa County does not maintain air monitors in or near 
the City of Goodyear or the Phoenix Goodyear Airport. It would 
be difficult unequivocally to claim that the area immediately 
surrounding the Phoenix Goodyear Airport would be in attainment 
for ozone, if a monitor were placed there. Because it is 
largely a farming area and the prevailing wind and weather 
patterns in the Phoenix area are from west to east (thus 
tending to carry ozone and other pollutants from the 
metropolitan area eastward), it would not be unreasonable to 
assume that Goodyear, which lies to the far west of Phoenix, 
would be in attainment with regard to ozone levels, were a 
monitor present at the airport. 

In summary, this modification is based on the fact that we 
did not have a risk assessment of the air emissions that would 
occur without carbon absorption when we negotiated this Consent 
Decree. Indeed, many of the numbers that form the basis for 
this risk assessment were not developed until the completion of 
the conceptual design. We believe that this information 
clearly supports a view that, at a minimum, Goodyear should be 
given the opportunity to defer any requirements for carbon 
absorption until the overall requirements for treatment become 
better known in the final remedy. 



l 

' • 

1 
·' 
\ 

f 
' 

r 

• 
I 
.. 

THE GOODYEAR ~IRE & 
1144 E. Market St. 
Akron, Ohio 44316 
(216) 796-3084 

October 19, 1988 

RUBBER COMPANY 

Assistant Attorney General 
Land & Natural Resources Division 
Tenth and Consti:ution Avenue, N.W. 
Ben Franklin Stacion 
P.O. Box 7415 
Washington, D.C. 20044-7415 

Re: United States v. The Goodyear Tire ' 
Rubber Company; O.J. Ref. 90-11-2-186 
Comments of The Goodyear Tire ' Rubber 
Company on Proposed Consent Decree 

Ge~tlemen: 

The Goodyear Tire & Rubber Company (hereinaf:er 
"Goodyear") hereby submits its cormnents on the referenced pro
posed Consent Decree addressing the operable unit remedial act~on 
at the Phoenix-Goodyear Airport Superfund site in Litchfield 
Park, Arizona. 

Goodyear respectfully requests the Department of 
Justice ( "DOJ"), after consultation with the Environmental P:o
tection Agency ("EPA") to file these comments with the court 
along with a concurrent motion to enter a judgment that is 
cor.s is tent with modi! :.cat ions to the d:-a!t consent decree as 
presented below. 

Before addressing the two areas of major concern to 
Goodyear in the proposed consent decree, Goodyear would like to 
make a preliminary observation. Goodyear responded to the ~PA's 
no:ice letter concerning its willingr.ess to enter into 
discussions with ~PA concerning the negotiation of the proposed 
co:1sent dec:ee in a timely manner. However, the unique ci :cum
stances at t:tis sit.e, and in particular t:te involvement of ::~e 
U.S. Navy as a poten:ially responsible party ( "PRP") along w: ::t 
Goodyear, raised significant legal and policy issues t:ta: 
required :esol~tion wit:tin the Department cf Defense concurre~:ly 
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Assistant Attorney General 
October 19, 1988 
Page 3 

plant discharge levels prescribed in Table I 
of the 1987 ROO. During start-up activities, 
extracted water to and from the treatment 
plant will be checked on a schedule as 
provided for in the Operations and Maintenance 
Plan submitted in accordance with subpara
graphs 0.8 and 0.10. 

This subparagraph of the consent decree was written 
following the emphasis in the ROD that the only alternative for 
disposing of the water that was,pumped and treated from Subunit A 
was to reinject the treated water back into the ground. This 
section, as written, would require reinjection of the water and 
would not permit consideration of other available beneficial uses 
of this groundwater. 

Currently the natural background quality of Subunit A 
wate: addressed by the 00 is located is so poor that it is not 
used for potable, agricultural, or industrial purposes. Tests 
show average total dissolved solid concentrations of approxi
mately 3,000 ppm. The existence of industrial contaminants 
slighcly further degrades the extracted water • s quality. As 
presently written, the consent decree provides no option for 
cost-effectively treating the water to manage the background 
contaminants that remain after the water is treated to remove the 
industrial contaminants of concern. If these background 
contaminants can be economically managed, it could potentially 
create the availability of additional water resources for use in 
the Arizona desert. 

The 1987 ROO incorporated the OOFS discussion of poten
tial water disposal options. The OOFS indicated that disposal 
options other than reinjection are not economically feasible, 
al. :hough other uses may be desirable. Presently, the proposed 
treatment water reinjection system calls for installation of 15 
to 18 reinjection wells along with a dist:ibution piping system. 
T!'le capital cost of this system will range from $500,000 to Sl 
million. There also will be a large operation and maintenance 
cost associated with the reinjection system. The operation of 
the reinjection system may pose substantial technical challenges 
which are of concern to Goodyear. Goodyear believes, therefore, 
that f:om a cost-effectiveness and technical viewpoint, an option 
to c:eate an economically usable water resource from the 
extracted water may exist, or may arise at some point in ·the 
future. Goodyear further believes the potential for managing a 
presently non-usable water resource to create a viable wate:::
resource should be encouraged and further explored, if determined 
by Goodyear ~o be economically practicable. Of course, i! sue!'\ 
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October 19, 1988 
?age 5 

to any suc:t petition 
d:spute resolution 
paragraph XXII. 

shall be subject to 
in accordance with 

Goodyear en~ered into negotiations with EPA and OOJ 
concerning the proposed consent decree guided by two principal 
documents: the provisions of CERCLA/SARA, including rela:ed 
guidance documents and the National Contingency ?lan; and ':he 
requirements of the ROD. 

, .... ROD Requirements: 

The ROO speci!ies that "the air stripping towers 
.related to the air stripping required to reduce the voc 
contamination of the groundwater) will be equipped with air 
emission controls in order to meet Maricopa County requirements 
t~at all new air emissions sources employ reasonably achievable 
control technology to reduce emissions, as promulgated by the 
Superfund Amendment and Reauthorization Act (SARA). Remecies 
should significantly and permanently reduce the volume, toxicity 
and mobility of the contaminants." 

During recent discussions with EPA, concerns have sur
!aced as to precisely what the requirements of the ROO are anc 
whether or not the above-quoted provision in the proposed consent 
decree adequately reflects those requirements. Specifica::y, 
Goodyear was operating under the impression that Maricopa County 
Air Pollution Control ("MCAPC"), Rules and Regulations, 
Regulation !!!, Rule 32(C) requires application of emission 
control technology for new VOC emission sources under ce;;ain 
conditions. Through its consultant, Or. t.ial F. Tlschler of 
Engineeri.,g-Science, !nc., Goodyear advised EPA by letter dated 
October 2, 1987, ( af:er the date of the ROO and the net ice 
letter) that it had conferred with Mr. Lawrence Crisafulli of the 
Maricopa County Air Pollution Control to dete:~ir.e how :~ose 
:egulations apply to VOC stripping columns used for g:ouncwater 
t:ea:ment. That conference revealed that the primary conc~tion 
that: the MCAPC applies to determine if emission controls are 
required for a new source is a minimum emission rate of 40 pounds 
o! voc emissions per day. At an estimated maximum rate o! 10 
pounds of voc emissions per day, the air stripping requi:emen~s 
:or :~e :i:chf:eld si:e are well below the de m:nimis level and 
should not require emission controls. A copy of this le:-=e: is 
included as Attachment l. 

Goodyear also has requested a~ opi:1:on f:om Arizona 
counsel, Fer.nemo:e C:aig, concerning the requirements fo: ai: 
st:ippl~g u~cer the Arizona law and :elated imp:ementa:ion p:a~. 

-
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October 19, 1988 
Page 7 

... ~ay select a remedial action meeting the 
~equi:ements of paragraph (1) (i.e., ARARSI 
that does not attai:1 a level or standard of 
control at least equivalent to a legally 
applicable or relevant· and appropriate 
standard, requirement, criteria, or limitation 
as required by paragraph (2) if [EPA] finds 
that -

(A) The remedial act ion selected is 
only pa:t of a t~tal remedial action that will 
attain such level or standard of control when 
completed; . . . 

While Goodyea: has been unable to obtain any "official" 
interp:etation by EPA of the criteria that it will consider with 
respec: to this waiver, we have examined a recent draft guidance 
documer:: entitled "C!RC:.A Compliance With Other Laws Manual" 
dated August 8, 1988 (OSWER Directive 9234.1-01). Paragraph 1.3 
of that document, entitled CERCLA Waiver Criteria for ARARS, 
states as follows: 

This waiver may be applicable to interim 
measures that are expec:ed to be followed 
within a reasonable time by complete measures 
that will attain ARARS. The interim measures 
waiver may apply to sites at which a final 
site remedy is divided into several smaller 
actions. 

* • • 

The !actors that may be appropriate for 
invoking this waiver include: 

* * * 
e Non-inte~!erence with final ;emedv. The 

interim measures selected must not 
interfere with, preclude, or delay the 
final remedy, consistent with EPA's 
priorities for taking further action. 
(£mphasis added). 

Goodyear believes that this guidance is "relevant'' to 
the si:ua:ion at hand. Spec:!ically, in a reasonable period c: 
t:me, Gcodyear anticipates tha: EPA will complete the feasibili:y 
stucy :or the final remedy at :his site and issue a ROD :~a: may, 
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Laws Manual" indicates, ARARS fall into three basic categor:.es: 
(l) ambient or chemical specific requirements; (2) performance, 
design or other action specif:.c requirements; and (3) locati.on 
specific requirements. (Goodyear does not believe that t:t is 
third category has any relevance to these discussions. J While 
this document and the August 27, 1987 EPA interim guicance 
indicate that a national ambient air quality standard is a type 
of chemical - specific ARAR, there are no such standards for ~c~. 
Using the risk range o: 10-4 to 10-7 as presented in the 
"Guidance on Feasibility Studies Under CERCLA" dated April, 1985, 
p. V-19 and i!'l the "Superfund Public Health Evaluation Manual" 
dated October, 1986 (OSWER Directive 9285.4-l, pp. 91-93, sec~ion 
8. 32) as a guide, Goodyear has preliminarily concluded :hat, -
under the most conservative of circumstances,2 the heal:h risk of 
exposure to the air emissions from the air strippers, wi:hout 
carbon adsorption, is no worse ~han 10-4. Goodyear is developing 
additional data to support this position, which we ~i~l forward 
under separate cover. This will further verify our p~si:ion that 
there will not be an unacceptable risk .to public hea:th if ~hese 
contaminants are released into the environment in these de 
minimis quantities. 

The second category of ARARS - "performance, design or 
other action specific requirements" could arguably include 
carbon adsorption, i! this requirement is viewed in a vacu~.rn. 
However, as we have discussed above, this requireme:1t mus: be 
viewed in light of other SARA requirements of cost effectiveness 
and adequate protection of public health. We believe that both 
of these requirements are met without carbon adsorption. In 
addition, assuming arguendo that these standards still apply, the 
waiver of such standards for an interim remedy also seems 
appropria:e. 

Accordingly, Goodyear proposes that subparag:aph 5 (c) 
of Paragraph VII of the consent decree be modi!ied as !o:lows: 

Air stripping will be used to reduce volatile 
organic compound ("VOC") contamination to meet 
federal and state standards. At the present 
time, relevant state implementation plan and 
Maricopa Coun:y requi:ements do not requi:e 
sources of VOC emissions that are well below 
40 pounds per day, such as the air str!.pping 
towe:s, to utilize ca:bon adsorption emission 

2 T~e assumotions made include an emissions rate of 10 ocu:1C.s 
per cay for· 70 years, cont:r.uous wors: case ~e:eorolo~:ca: 
conc~t:or.s, and continuous exposu:e on a 24 hour basis. 

l r .. '( u_4, 
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ENGINEERING-SCIENCE, INC. 

~1r. Jeff Rosenbloom (T-4-~) 
Remedial ProJect Manas~r 
U.S. Environmental Protection Agency 
Re!:!ion IX 
:15· Fremont Sc-eet 
San Franctsco, California 94105 

Re: Air Emission Controls on PGA Operable Unit 

Dear Mr. Ros::1bloom: 

7101 .. OIIT" ,,.'!'(AAI 

•uS~, .. ':'( ltAS 71~:: 
1)11) 471-9101 

October 2, 198i 

We re::ei\':: your letter of Au~ust 18, 198i responding to our submiss~on of the 
ali quality modeling of the emiss1ons from the volatile organic compounc! (VOC) 
stripping columns for the operable unit (OU) at the Phoenix-Goodyear Airport 
(PGA). As you acknowledg:c in your letter, the air quality modeling de:nonstrates 
that the uncontroUed emissions of trichloroethylene (TCE) from the suippe: result in 
ambient conc:ntrations weU below the 0.769 ).!.glm3 annual average which Table 9-6 
of the Public Comment F u:uibiliry Szu.dy for Sccrion 16 Operable Unit, Jun: 19Si, 
cites as the lowe: cutoff limit for requirin~ air emission controls. In acic!itior., 
moci:ling we ?:rformed for our :ornments on the above document demonst:at:s that 
maximum 2~-hour conc::::~ations of TCE are always less than 1 per:~n• of the 
snon·term ex?osur: limit adopted by the American Conference of Gove:-nmen~al 
HygienistS. It is clear that the uncontrolled emissions of TCE from the sci?pir.g 
coiurnns will not jeopardiu human health or the environmcnL 

In your le:ter you cite t\''O bases for a policy decision that air emissions controls 
will be required on the VOC SL-ipping columns: (1) the wordi::g in S:ction 
l:l(b)(l) of the Superfund Amendments and Reauthorization Act {SARA); and(:!) 
Maricopa County Air Pollution Control Rules and Regulations, Regulation 3, Rule 
32(c). \Ve do not believe that the Agency is interpreting eithe: of these rules 
correctly for this situation. 

Section 121 (b )(1) of SARA, ts you state, indicates that preference should b: 
given to remedial actions which will ruu/r in pe171'11UleN l:11l.d signijicDN decreases in 
roxiciry, mobility, or volume of lu::ardous substances. As you correctly point out, 
the mobility of the VOCs in the ground water is increased by air sc.-i?ping. 
However, the s:atem:nt that the volume of the contaminantS is increased is incorrect 
· a.lthou!:h the volume of th: media in which the hazardous substance is dist"'ibuted is 
increased substantially, the mass of VOCs emitted is constant and in fact is 

1{)3 
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tvi:. Jeff Rosenbloom 
Pase 3 
Octobe:2, 19S7 

~aricopa Counry Air Pollution Cono-ol Rules and Regulationi_, Regulation 3, 
Rule 3:!(c) requires application for reasonably achievable control technology 
(RACT) for new VQC emissions sources -under cenain conditions. We spoke wnh 
;\1:. L.1r:-y C::ssafulli of Maricopa County Air Pollution Control (MCAPC) to
dete~ne hov.· dley a';'p!y this resulauon to VOC stripp~lhg colur..ns used for sround 
wate:- t:"eat:nenL The pnrnary condition that MCAPC applles to determine if RACT 
is :equired for a new source is a minimum emissions rate of 40 pounds per day. At 
an esumated rate of 10 pounds of VOC emissions per day. the PGA ali st.nppii'IS 
columns are well below the de minimis level and ~hould not require emiss1ons 
controis. l\1.r. Cnssafulli indicated to us that there arc 5 to 6 stnppin~ columns 
currently operatin; in Maricopa County and none of these have air emissions 
controis. One of these stripping columns is a large (32 foot high. 13 foot diarnete:-) 
unn whi-ch strips TCE from a dnnk.in; "'ater supply well in Scottsdale. The other 
coiumns all se1p gasoline-comam.matd sroundwater-.which would conwn benzene, 
toiue:1e, anc xylenes as v.·ell as other V.OCs. 

It is obvious that MCAPC docs not interpret their regulation tO-require air 
e:niss1ons controls on de minim1s YOC sources. This means that EPA'S second 
bas1s for insist:n~ on ai: emissions controls is also unjustified. 

We r:s?e:::fuUy request that_ the Agency reconsider the policy _decision to require 
air emissions controls on the air ~tnpping columns. Aside from lhe costs, we 
be!ieve Lhzt :he acicitional maintenance and ope:-ational requirements for the air 
emissions control device will be a ve:-y substantial addition to the ope.-able unit. 
Since we '"'ill be routinely sampling the off-gas from tfie-stripping columns, we will 
oe able to ve:ifv that air emissions do not reorcsent z hzurd to human health and the 
c::wironrnen:.. it emissions are greater than· estimated, a., air emis-sions control unit 
e2.n be re=ofi~ to the columns. 

I~ you have any questions about our analysis and corrun:_nts, please feel free to 
call :ne or Annette Ponds. We would look to fur..her discussion of this issue during 
tr.: Consent D:cre: negotiations. 

xc: T. Ito, Goodyear 
J. Smerglia, Goodyear 
A. P~ncs, ES 

-· ( --
...l~JJ 

_sincO. 

~~ d:7 .:._L......_ 
Lial F. Tischler, Ph.D., P.E. 
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,ENNEMORE CRAIG 

To: 

From: 

Dale: 

Ae: 

Memorandum 

Goodyear- PGA File 

Fennemore Craig 

October 10, 1988 

Reasons Why Goodyear Should Not Be Required To Install A Control 
Device On Its Air Stripper Pursuant to Maricopa County Rule 32(C) 

The Consent Qecree 

follows: 

The Consent Decree for the PGA site provides in pertinent part as 

Air stripping will be used to reduce volatile organic 
compound ( 11 VOC") contamination to meet federal and state 
standards as prescribed in Table I of the 1987 ROO. The 
air stripping towers will be egyipped with ajr emission 
controls in orde~. among other pyrposes. to meet Maricopa 
Coynty regyirements, inclyding Rule 32-C and any other 
applicable provisions of the Arizona Implementation Plan 
under the Clean Air Act. If the Maricopa County 
requirements are revised and approved by EPA pursuant to 
the Clean Air Act to specify that sources such as the air 
stripping towers are not subject to air emission controls, 
then Goodyear may petition EPA to agree to amend this 
Consent Decree to remove the air emission control 
requirement of this Paragraph. Any dispute with regard to 
any such petition shall be subject to dispute resolution in 
accordance with Paragraph XXII. [Emphasis added.] 

The Applicable Regylations 

The Maricopa County Air Pollution Control Rules and Regulations, 

prior to July 15, 1988, provided in pertinent part as follows: 

Rule 32. Odors and Gase0ys Emissions 

C. Materials inclyding, but not limited to, solvents 0r 
0ther volatile cpmoounds, paints, acids, alkalies, 
pesticides, fertilizer and manure shall be or0cessed. 
stored. used and transported in such a manner and by 
sych means that they will not ynreas0nably evao0rate. 
leak. escape 0r be otherwise discharged into the 
ambient air so as to cause or contribute to air 
pollution; and where means are available to reduce 
effectively the contribution to air pollution from 

iuG 
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olefinic or cycle-olefinic type of unsaturation: five 
percent (5,;); 
2. A combination of aromatic compounds with eight 
(8) or more carbon atoms to the molecule except 
ethylbenzene: eight percent (8~); 
3. A combination of ethylbenzene, ketones having 
branched hydrocarbon structures, trichloroethylene or 
toluene: twenty percent (20~). 

Whenever any organic solvent or any constituent of an 
organic solvent may be classified from its chemical 
structure into more than one of the above groups or 
organic compounds, it shall be considered as a member 
of the most reactive chemical group, that is, that 
group having the least allowable percent of the total 
volume of solvents. {Emphasis added.! 

On or about July 15, 1988, the Maricopa County Board of Supervisors 

adopted a revised version of the Maricopa County Air Pollution Control 

Regulations. {These regulations are developed by the Maricopa County 

Depar:ment of Health Services, Bureau of Air Pollution Control, but it is the 

Haricooa County Board of Supervisors that votes to adopt the regulations as 

law.) Regulation· III, Rule 320, Section 300 now provides the standards for the 

emission of odorous and gaseous air contaminants. In pertinent part, Rule 320 

(replacing Rule 32-C) provides: 

SECTION 101 PURPOSE: To limit the emission of odorous and 
other gaseous air contaminants into the atmosphere. 

SECTION 300 - STANDARDS: No person shall omit gaseous or 
odorous air contaminants from equipment, operations or 
premises under his control in such quantities or concentra
tions as to cause a1r pollution. 

SECTION 302 MATERIALS CONTAINMENT: Materials inc1udi"9· 
but not limited to, solvents or other volatile comoounds. 
paints, acids, alkalies, pesticides, fertilizer and manure 
sboll be crocessed. stored. used and transPorted in sych a 
manner and by such means that they wi 11 not unreasonab 1 y 
evaporate. leak. escape or be otherwise discharged into the 
ambient air so as to cause or contribute to air pollution. 
Where means are available to reduce effectively the 
contribution to air pollution from evaporation, leakage or 
discharge, the installation and use of such control 
methods, devices or equipment shall be mandatory. 
(Emphasis added.! 
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controls. The EPA contends that Rule 32(C) (now Section 302 in Rule 320} 

requires Goodyear to install expensive carbon adsorption emission controls for 

volatile organic compounds even where such carbon adsorption otherwise would 

not be required under Rule 34(F) (now Section 302 of Rule 330), the rule 

specifically addressing VOCs. Rule 34(F) {now Rule 330) establishes a 

threshold VOC emission level of 40 pounds per day before carbon adsorption 

controls will be required. 

ARGUMENT 

1. Even if Ryle 32(Cl (now Ryle 320) did apolv. the EPA shoy1d defer 
to Maricopa Coynty's interoretation that this Maricopa Coynty regylation does 
not ~egyire carbon adsorption for the"air stripojng tower. 

Maricopa County's Bureau of Air Pollution Control has reviewed the 

data concerning expected emissions from the air stripping tower and it' has 

determined that carbon adsorption control devices are not required at the PGA 

site. In a letter dated October 3, 19881, Lawrence M. Crisafulli, a Public 

Health Engineer of the Maricopa County Bureau of Air Pollution Control, stated 

that, based on his examination of the probable emission of VOCs from the 

planned air stripper, the Bureau has concluded Goodyear is not required to 

install carbon adsorption control devices pursuant to Rule 320 [the present 

version of Rule 32(C)] or any other applicable regulation. This conclusion 

rests on the Bureau's interpretation of Rule 32(C) (now Rule 320), a regulation 

that was developed by the Bureau itself. So long as Goodyear complies with a 

few unrelated permit conditions, Maricopa County's Bureau of Air Pollution 

Control will allow air stripping to proceed without any carbon adsorption 

emission controls. 

Tne EPA should defer to the interpretation of the Maricopa County 

Bureau of Air Pollution Control. The Bureau wrote the regulation at issue 

1 A copy of that letter is attached as Exhibit B. Exhibit 8 refers to another 
letter dated September 29, 1988, which is attached as Exhibit C hereto. 
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it specify a particular type of technology (~. carbon adsorption) to be 

employed in controlling emissions. The regulation on odorous and gaseous 

contaminants generally forbids any "unreasonable" discharge of "materials", 

including VOCs, into the air. It then provides that if means ("containment") 

are available to reduce any such "unreasonable" contribution to air pollution, 

the use of these means shall be "mandatory." 

Maricopa County's Bureau of Air Pollution Control has already 

determined that the anticipated discharges of VOCs from the air stripper (less 

than 10 pounds per day) are not "unreasonable" and therefore do not require 

emission controls such as carbon adso~tion. Furthermore, Rule 34(F) (now Rule 

330) sets a threshold of 40 pounds per day before carbon adsorption emission 

controls will be required, clearly indicating that da~ly discharges that" are 

well below that amount (.i....L., 10 pounds) would be considered "reasonable" in 

the absence of carbon adsorption. 

Under EPA's interpretation of Rule JZ(C) {now Rule 320), however, any 

facility that releases VOCs into the air, even if well under the 40 pound limit 

set by Rule 32(C), must install carbon adsorption control devices to reduce 

even a de minimis level of air emissions whenever carbon adsorption would bE. 

"effective." Such a reading of the general regulation on odorous and gaseous 

air contaminants would render the specific 40 pound emission threshold 

(Maricopa County's judgment of the appropriate level at which to require carbon 

adsorption) completely superfluous. EPA 1 s interpretation a 1 so distorts the 

intent of Rule 32(C) (now Rule 320), which was to permit Maricopa County to 

require simple "containment" measures to reduce emissions from VOCs, 

pesticides, fertilizer, manure, and the like, not to require carbon 

adsorption.Z 

2 Lawrence Crisafulli of the Bureau of Air Pollution Control explained that 
Rule 3Z(C)'s (now Rule 320's) general purpose is to ensure that simple and 

1.12 
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other covering a limited portion only of the subject included in the general 

one, the special statute is to be considered as governing the exception"} 

{citation omitted). 

The authorities cited above reiterate the logical proposition that a 

general regulation should not override a more specific regulation with which it 

is inconsistent. Therefore, Rule 34(F) (now Rule 330), the specific regulation 

on when to require carbon adsorption for VOC emissions, must govern with 

respect to the issue of carbon adsorption emission controls at the PGA site. 

No carbon adsorption controls are required because VOC emissions will be well 

below the 40 pounds per day threshord. Rule JZ{C) {now Rule 320) does not 

govern because it is a less specific regulation and therefore cannot override 

Rule 34(F) (now Rule 330) on the issue of carbon adsorption. 

3. Even if Rule 32CC) (now Rule 320) did acply to Goodyear's tower. 
the r:qu i rement of carbon ad so rot ion centro l devices would be unreasonab 1 e 
within the meaning of the Ryle. 

Rule 32(C) requires only that the processing, storing, use or 

transportation of VOCs be "in such a manner and by such means that they will 

not unreasonably evaporate, leak, escape or be otherwise discharged"; and chat 

where such "unreasonable" emissions otherwise would result, control methods 

shall be mandatory. This second clause in Rule 32(C) mandating control methods 

applies where means are available to "reduce effectively• any contribution to 

air pollution. The EPA's interpretation is based on reading this second clause 

in a "vacuum,• standing completely by itself. This clause. however, also must 

be read in conjunction with the preceding clause in Rule 32(C) and its explicit 

reference to reasonableness.4 Virtually any activity that contributes to air 

pollution can be further reduced. if enough money is committed to the effort. 

4 As already discussed above, the clause in Rule 3£{C) (now Rule 320) must 
also be read in conjunction with Rule 34{F) {now Rule 330). When read in 
conjunction with Rule 34(F}, it is clear that carbon adsorption is not reQuired 
unless VOC emissions are 40 pounds per day . 

l.i-1 
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the projected flow rate of 1,200 gpm, the air stripper operating cost would 

increase from Sl00,900/year to $189,000/year. ~Exhibit C. 

If operating costs are considered alone, the cost of VOC air 

emissions controls is approximately S98,000 per ton of VOC removal • .ut,. ln. 

light of this cost data. it was the Maricopa Coynty Byreay of Air Pollytion 

Control's yneguivocal opinion that Ryle 32(C) [now Ryle 3201 does not reguire 

carbon adsorption emission controls for an air stripper unit with emission 

levels such as those anticipated for the PGA site. ~ Exhibit B. 

·Under Rule 32(C) (now Rule 320), it is Maricopa County's Bureau of 

Air Pollution Control that should decide if the additional benefits of carbon -

adsorption control methods in a situation involving VOC emission levels below 

40 pounds per day are outweighed by the excessive additional costs of achieving 

further pollution reduction. By promulgating Rule 34(F) (now Rule 330), which 

explicitly states that emission level for VOCs below 40 pounds per day 

typically will not result in carbon adsorption controls, and by ruling that no 

further control device is necessary on the proposed air stripping tower at the 

PGA site, Maricopa County has concluded that the minimal benefits of carbon 

adsorption emission controls at the PGA site are easily outweighed by the 

prohibitive costs. The EPA should defer to the Maricopa County Bureau of Air 

Pollution Control when it comes to determining whether levels of VOC emissions 

in this situation would be "unreasonable" in the absence of carbon adsorption 

pursuant to Rule 3Z(C). 

4. Rule 32CCl (now Rule 320) does not APply at all to Goodyear's 
proposed air stripping tower becayse Goodyear 1$ not Processing. storing. ysina 
or transporting the VOCs. 

The EPA has focused only on the second clause of the sentence that 

comprised Rule JZ(C), which stated as follows: 

"and where means are available to reduce effectively the 
contribution to air pollution from evaporation, leakage or 

-11-
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